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Abstract 
As investments in Information Technology (IT) have been continuously 
increasing, substantiating the real value of IT investments has become a major 
concern. A number of studies, conducted previously have attempted for better 
assessment of IT investment impact on organizational performance, but the overall 
results have been inconclusive. 
More and more industrial and services organizations have been investing time. 
money and their efforts in Information Technology (IT). Gas industry too has spent 
billions of dollars in IT, to draw its support to their products and services. As such. 
identifying the IT Investments and its impact are very.important points for the Gas 
Industry executives. 
The relationships between an organization's investment in Information 
Technology (IT) and Organizational Performance and Productivity are necessarily 
important. Despite enormous investment in IT during the recent years, assessing and 
demonstrating their effects on Organizational Performance, has proven extremely 
difficult. It is with this concern that the present research intends to study the 
development of new perspectives of IT Investment-Performance Relationships; 
thereby expanding the portfolio of methods, previously used in investigating these 
relationships. 
This research is based on a well thought out and scientifically designed 
"Research Model". Using this Research Model and subsequent designing of suitable 
instruments for data collection including a Structured Questionnaire that the present 
'Research Study' has been, in fact, carried out during the last several years, involving 
in-depth analysis of 'Investment in IT' and 'Organizational Performance' of ONGC 
(India) and NIGC (Iran) separately and comparatively. The designed 'Research Model' 
facilitated in-depth ground study of each IT investment and its impact on 
organizational performance. For the purpose of data analysis, the researcher has used 
t-test, Correlation, Partial Correlation and Multi-Regression techniques. 
In addition, this research has relied upon survey analyses including the 
organizational contextual factors, which were used as valuable moderators between 
the IT Investment and Organizational Performance in the previous Studies. We 
developed a Conceptual Model, based on the Model of Weill (1992), which 
encompasses four broad and general constructs, namely (i) IT Investment 
(Independent Variables), (ii) IT Management (Intermediating Variables), (iii) 
Organizational Productivity and Performance (Dependent Variables), and (iv) 
Environmental and Organizational Variables (Intervening Variables). We examined 
these to find out whether these Contextual Factors moderate the relationship between 
IT Investments and Organizational Performance, and also attempted to identify' 
intangible (or qualitative) benefits that are being realized from IT Investments. Based 
on the empirical findings, our Conceptual Model has been refined and applied to draw 
conclusions. 
We believe that the findings from our data collection would provide additional 
insights in understanding the impact of IT Investment on Organizational Performance. 
We also found that the Organizational and Environmental Factors have their effects 
on Organizational Productivity and Performance. With the use of Integrative 
Approach, our research provides ample insights into the impact of IT Investments at 
the firm level. 
The thesis has been divided into Eight chapters: Chapter I: presents a review 
of the status and use of Information Technology (IT) in Iran and India. 
From the early '90s, IT has been diffusing rapidly in various sectors of 
developed industrialized countries, but rather slowly in developing ones, which led to 
the IT gap or digital divide between the developed and developing countries. 
Iran is the second largest economy in the region and the second largest OPEC 
oil producer which has the world's second largest reserves of natural gas. Iran's 
internet link started in the early '90s and since then it has been developing very 
rapidly. Iran has been investing $US2.3 billion approximately per year on its main 
telephone systems until the year 2000; being the second highest in the Middle East 
and North Africa (MENA) but after Turkey - $US5 billion. At least six Iranian firms 
are engaged in manufacturing computers primarily for the domestic market; while 
almost 500 firms are active in software production. Iran is one of the fastest growing 
telecommunication markets and the current mobile usage far exceeds its capabilities. 
The number of mobiles and fixed telephone lines are predicted to 40 million and 33 
million respectively by the end of the Fourth Development Plan (2005-2010). The 
number of internet users was estimated at 5.5 million in September, 2004, which will 
grow to more than 30 million by the end of the Fourth Development Plan. Activities 
on e-govemance have commenced since the year 2000, and electronic transmission of 
information between governmental organizations, will be conducted by establishing a 
separate network with a wide bandwidth for connecting all governmental centers. IT 
is playing an increasing role in growth, capital investment, and other aspects of Iran's 
economy. However, it has been mostly used in the manufacturing industry, services, 
and transportation sectors of the economy. A large scale modernization program, 
backed by heavy State investment, has aimed at improving and expanding the urban 
services and reaching rural areas that lack telephone service. In 2006, an estimated 14 
percent of Iran's population (70 million) had mobile telephone service through one 
mobile network, which was heavily congested and had a long waiting list. 
The Indian IT-ITES (IT Enabled Services) Sector (including the domestic and 
exports segments) is expected to exceed USD 47.8 billion in annual revenue in FY()7, 
registering an increase of nearly 28 percent in the current fiscal. Contribution to GDP 
is estimated to be 5.4% up from 4.8% last year (2006). Service and software exports 
will remain the mainstay of the Sector, contributing USD 31.3, billion and beating 
forecast to register a 32.6% growth. Increasing traction in offshore product 
development and engineering services is supplementing India's efforts in IP creation. 
This segment is growing at 22-23 percent and is expected to report USD 4.9 billion in 
exports in FY 2006-07. Aiding service providers to take on larger and more complex 
deals, driving up the average size of contracts awarded to Indian firms. Indian Service 
Providers have grown their share of contracts in value term, exceeding USD 50 
million from 1% in 2002 to 7% in 2006. It complements the continued growth in IT-
ITES exports, showing for the first time ever in FY 2006 signs of breaking out of the 
hardware-led growth. The trend of software and services gaining share is expected lo 
continue over the years. 
As regards the role of IT Development in NIGC (Iran) & ONGC (India), we 
find that: 
During the last several years, Internet technology and Web-enabled 
applications have changed the traditional structure of GINO (The Gas Industry at the 
hands of NIGC and ONGC both). A new term called "e-gas" is created to achieve 
improved access, record costs, and improved revenue, and improved customer 
satisfaction. The GINO, in spite of its being information intensive, continues to 
depend on manual records (particularly in NIGC in Iran). In addition, 'e-gas' is not 
only for cutting costs but also improving the quality and effectiveness of gas industry 
and customer satisfaction. Thus, errors are to be reduced and any duplication in 
managing is to be avoided. On the other hand, due to sensitive nature of technical 
information, protecting customer privacy and security is also a challenge for gas 
organizations. 
Chapter IJ gives an overview of the economies of Iran and India, Oil and Gas 
Industries in the world, and also of the Oil and Gas Industries in Iran and India. 
Natural gas will turn into one of the world's main sources of energy in only 
less than two decades. Due to increasing global energy consumption, it could be 
expected for countries that are somehow enriched with such scarce resource and are 
capable of having the necessary technology for its upstream and downstream flow, to 
play a significant role in the future economy of the world. 
Natural gas continues to maintain the fastest consumption growth rate among 
the world's primary energy sources, and has the highest consumption growth rate 
among the developing countries. Based upon "International Energy Prospect'" 
scenario, the global natural gas consumption during the years 2001-2025, will 
experience an average growth rate of 2.8% which is comparable to annual growth rate 
of 1.8% for oil and 1.5% for coal. 
In the industrial countries with extensive natural gas markets, natural gas 
dependency is expected to increase with almost twice the anticipated growth rate of 
the demand for oil. 
Several international transmission pipelines have been planned or are under 
construction as global gas consumption prediction increases indicate the need to 
construct facilities to transmit new gas resources to their market destinations. 
In spite of the fact that several natural gas resources are located far away from 
their demand centers, the decreasing cost of LNG (Liquefied Natural Gas) chains has 
almost turned this industry to become more competitive. The profitability of gas 
transmission to demand markets presently depends on market prices; while the gas 
pricing method is not similar to that of oil. 
More than 50% of global oil consumption is traced at international levels: 
whereas natural gas markets have intrinsically regional inclinations. Further, the 
prices to a great extent can fluctuate from one country to another. 
Iran's energy policy is based upon maximum allocation of natural gas reservoirs 
and increasing gas share in the basket of energy carriers through expansion of domestic 
gas networks and enhancement of its disposition in gas exports to international markets. 
which would provide substantial savings in the consumption of crude oil and oil 
products to increase export incomes of the country. We can summarize the main features 
of the Sector as follows: 
1. There has been a fundamental shift in the natural Gas supply/demand balance 
that has resulted in higher prices and volatility in recent years. This situation is 
expected to continue, but can be moderated. 
2. Greater energy efficiency and conservation are vital near-term and long-term 
mechanisms for moderating price levels and reducing volatility. 
3. Power generators and industrial consumers are more dependent on Gas-fired 
equipment, and less able to respond to higher Gas prices by utilizing alternate 
sources of energy and use of the information technology. 
4. Gas consumption will grow, but such growth will be moderated as the most 
price-sensitive industries become less competitive. 
5. Regulatory barriers to long-term contracts for transportation and storage will 
impair investment in infrastructure and information technology. 
6. Price volatility is a fundamental aspect of a free market, reflecting the \ariable 
nature of demand and supply. However, physical and risk management tools 
would allow many market participants to moderate the effects of volatilitv. 
7. A balanced future that includes increased energy efficiency, immediate 
development of new resources, and flexibility in fuel choice, all will need use of 
the advance information, generated and made available with increasing use of 
IT. 
Chapter III gives an overview of the Impact of IT on the Performance and 
Productivity at the firm level, as brought out by the previous researches. 
This Chapter includes on overview and review of the existing Studies on 'the 
Impact of IT on Organizational Performance and Productivity'. We have relied upon 
the Contingency Theory of Organization and also the Complementarily Theory, which 
have been found useful in providing theoretical support to our findings of this 
analytical Study. 
Chapter IV gives the theoretical foundation of our work. It also includes 
discussion on the previous Research Models, related to organizational factors. It gives 
the Conceptual Model, used by the researcher. We have attempted to define and 
describe managing information resource and technology. 
Organizations must develop information systems, keeping in mind their impact 
on their employees, tasks, technology, culture and structure. The challenge lies in 
developing information systems which result in strategic improvements in the way 
organizations manage these factors. 
The impact of Information Technology (IT) can be either 'positive' or 'negative'. 
For example, computerization of a production process may reduce job opportunities; 
though, it is also likely to improve the working conditions, leading to satisfaction of the 
employees. As a managerial end user, one has to ensure that the ' negative effects' of the 
use of IT are minimized, while the benefits are maximized. 
Chapter (^describes the methodology and research design: The steps taken to 
carry out the investigation have been enumerated. The Chapter discusses details of the 
Sample comprehensively: The sample of ONGC (India) was 200 staffs, drawn from 
the Finance and IT Departments including Specialists, Directors, Managers 
Supervisors, and Computer Programmers, but dominated by the IT Staff. 
Lilcewise, the Sample of NIGC (Iran) employees was also 200 staffs, drawn 
from the Finance and IT Departments including Specialists, Directors Managers 
Supervisors, and Computer Programmers. The selected Sample here too is dominated 
by IT Staff, randomly chosen for investigation. There were 55 items in the scale. In 
addition to this, the researcher has rated several items for giving the biographical 
Variables. Based on the discussion of the Variables included in the Conceptual 
Model, developed for investigating the impact of IT Investment on Organizational 
Performance and Productivity with reference to both, the ONGC (India) and NIGC 
(Iran), 14 null hypotheses were formulated. The reliability and validity of scale were 
ascertained in a highly standardized manner. 
IT investment is defined in this research as 'all direct expenses that a tlrm has 
made on Information Technology' including computers and networking structure and 
software systems installed. We have studied this for the past 5 years. 
Organizational productivity and performance in this research is a broad 
construct that includes all the performance variables due to IT investment and IT 
management; while some of these performance variables are financial, some others 
relate to strategic outcome and still others pertain to efficiency and effectiveness of 
the organization. 
As such the present Study aims at investigating the relationship between IT 
Investment and Organizational Performance. Our literature review suggests that 
Organizational Performance is not a direct function of investment in IT; rather it is 
moderated by other variables also viz., IT Management, Organizational and 
Environmental Variables. 
Further, the research also aims to measure the difference between levels of 
Productivity and Performance, consequent upon investment in IT. The Study has the 
following main objectives: 
I. To find out the relationship between IT Investment and Organizational 
Performance and Productivity in NIGC and ONGC, as also the 
difference in their Levels of Productivity and Performance, consequent 
upon Investment in IT. 
2. To develop a conceptual Model to assess the role of IT Investment and 
Organizational Performance in NIGC (Iran) and ONGC (India). 
3. To define the variables that best describes the main dimension of our 
conceptual Model. 
4. To find out whether the Performance of IT Investments made by 
ONGC and NIGC, are moderated by their IT management capabilities. 
The objectives of the IT Investment for the ONGC include (i) gaining 
competitive advantage and increasing sales/market share, (ii) to cut operating cost. 
and (iii) to facilitate information access and communication. 
According to a program leader in IT Process Management, the objectives of 
the IT investments for the NIGC include (i) increasing market share, (ii) cutting 
operating cost and (iii) reducing expenses. While IT investments are recorded b\ 
period for financial purpose, the IT department also maintains a 'Time Tracking 
System' that allocates 'Labor Hours', spent on administrative and development task 
per project. This System is mainly for keeping track of total costs per project and ROl 
etc., and is used to identify areas for improvement. 
In Chapter VI we have given the Findings based on the data analysis and 
interpretation pertaining to each of the Organizations, namely, ONGC and NIGC 
followed by the comparisons of the results shown by the two Organizations. The 
analysis of data has been carried out on the several Variables, selected for their high 
influence on Organizational Performance success. Further, the findings of the 
statistical tests for each Section are followed by the analysis of the results, and then 
discussed in the some detail. 
The same scheme has been followed while giving comparative analysis of the 
data pertaining to the two Organizations. Finally, the significant differences, observed 
in different analyses, are discussed and categorized. 
Based on the highlighted objectives, the researcher formulated different 
hypotheses, attempting to measure level of IT Performance and found out the 
influence of IT Investment, IT Management, Organizational and Environmental 
Variables in both, NIGC and ONGC. 
In Chapter VII, the researcher has described and discussed the outcome of the 
analysis of the Hypotheses. The results highlight that the impact of IT Investment on 
Productivity is positive under given condition. Thus, the impact is contingent on other 
factors, viz., the amount invested in each category - Software, Hardware, 
Networking, Infrastructure as well as the amount invested in other related categories 
also increase Organizational Productivity and Performance -Organizational Variables 
and Environmental Variables. The findings show that the IT Management mediates 
the relationship between IT Investment and IT Performance. Further it is revealed that 
the average of IT Productivity and Performance in ONGC (India) is more than NIGC 
(Iran); though it is not very high. In this Chapter, we have given our amended 
Operational Model. Further to discuss about the role of IT Management in 
organizational Performance, we have compared the IT Role-Yesterday with IT Role-
Today and Tomorrow in Gas industry. 
In the Chapter VIII we have given our conclusions, as drawn in light of our 
Study. We have given suggestions for the benefit of the ONGC's and NIGC's 
management vis-a-vis their IT Investments. On the basis of the literature review and 
the results of the current study and keeping in view the limitations of our Study, scope 
for further study has also been outlined. 
The results of this investigation have shown that the IT Performance and IT 
Productivity were affected by IT Investment in both the Organizations, namely, the 
ONGC and the NIGC. 
According to the data analyses IT Management mediates the relationship 
between IT Investment and IT Performance 
Thus, this research shows, that all Managerial Decisions, Structure, S>stems, 
Procedure and Standards that will help develope IT Investments as productivity 
assets. 
We investigated the variables related to "Intermediate and Intervening 
Variables" and "IT Use". From the data collection through the Questionnaire and our 
analysis and interpretation of these, we found that these Contextual Factors seem to be 
important factors, as they moderated the impact of IT Investments on Organizational 
Performance. Further, in drawing our Conceptual Model has drawn benefit from the 
Weill, (1992) Study. 
Our findings lead us to offer some beneficial suggestions to mangers including 
the one that making additional investments in IT, may not always bring a higher 
organizational productivity. The managers, therefore, must identify the suitable level 
of IT investment for their organizations. 
When making IT investment decision, managers should also consider 
investments in other complementary factors, because the impact of IT investments 
on productivity is increased with investments in non-IT avenues as well. 
Managers in NIGC and ONGC should pay attention to promote 
improvements, viz., in the areas of education, the professions and their societies, 
national policy, and research and development. These are seen as supporting 'best 
practice' initiatives within organizations. 
For future research, we need to design questionnaires that are helpful in 
quantitative analyses. Needless to say that we require free access to information thai is 
obtained from qualitative approaches. 
Our study can be modified, using the questionnaires for IT investment and 
non-IT investment, and for industry structure variables separately, and also by making 
use of other techniques viz., interviews and observation induction to achieve more 
fruitful results. 
This study investigates what the two large, multinational Gas organizations do 
in practice, when evaluating and making IT investment decisions. Thus, this study is 
an attempt to (i) learn more about how multinational Gas companies evaluate, 
prioritize, and select IT investments in the context of organizational performance; (li) 
fill a noticeable literary void, so that future Researchers on IT and organizational 
performance would have a foundation and a fresh starting point. 
The results do contribute meaningful insights to help build a knowledge base 
that besides offering guidance for future research would provide direction a road map 
to judiciously apply the case study method as an invaluable research technique. 
The opportunity for future research in this area is more pronounced than ever 
before. New Models (based on our Model) can be developed. 
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Preface 
As investments in Information Technology (IT) have been continuous!) 
increasing, substantiating the real value of IT investments has become a major 
concern. A number of Studies, conducted previously have attempted for better 
assessment of IT investment impact on organizational performance, but the overall 
results have been inconclusive. 
More and more industrial and services organizations have been investing time, 
money and their efforts in Information Technology (IT). Thus, Gas industry in 
particular, has spent billions of dollars in IT, to draw its support to their products and 
services. As such identifying the IT Investments and its impact is a very important 
point for the Gas Industry executives. 
The relationships between an organization's investment in Information 
Technology (IT) and Organizational Performance and Productivity are necessarily 
important. Despite enormous investment in IT during the recent years, assessing and 
demonstrating their effects on Organizational Performance, has proven extremely 
difficult. It is with this concern that the present research intends to study the 
development of new perspectives of IT Investment-Performance Relationships: 
thereby expanding the portfolio of methods, previously used in investigating these 
relationships. 
This research is based on a well thought out and scientifically designed 
"Research Model". Using this Research Model and subsequent designing of suitable 
instruments for data collection including a Structured Questionnaire that the present 
'Research Study' has been, in fact, carried out during the last several years, invol\ ing 
in-depth analysis of 'Investment in IT' and 'Organizational Performance' of ONGC 
(India) and NIGC (Iran) separately and comparatively. The designed 'Research Model' 
facilitated in-depth ground study of each IT investment and its impact on 
organizational performance. For the purpose of data analysis, the researcher has used 
T-test, Correlation, Partial Correlation and Multi-Regression techniques. 
In addition, this research has relied upon survey analyses including the 
organizational contextual factors, which were used as valuable moderators between 
the IT Investment and Organizational Performance in the previous Studies We 
developed a Conceptual Model, based on the Model of Weill (1992), which 
encompasses four broad and general constructs, namely (i) IT Investment 
(Independent Variables), (ii) IT Management (Intermediating Variables), (iii) 
Organizational Productivity and Performance (Dependent Variables), and (iv) 
Environmental and Organizational Variables (Intervening Variables). We examined 
these to find out whether these Contextual Factors moderate the relationship between 
IT Investments and Organizational Performance, and also attempted to identify 
intangible (or qualitative) benefits that are being realized from IT Investments. Based 
on the empirical findings, our Conceptual Model has been refined and applied to draw 
conclusions. 
We believe that the findings from our data collection would provide additional 
insights in understanding the impact of IT Investment on Organizational Performance. 
We also found that the Organizational and Environmental Factors have their effects 
on Organizational Productivity and Performance. With the use of Integrative 
Approach, our research provides ample insights into the impact of IT Investments at 
the firm level. 
Chapter Scheme: 
This research work has been divided into Eight chapters. The broad coverage 
in each of this is an under: 
Chapter I presents a review of Information Technology in Iran and India. 
Chapter II gives a brief discussion on the economies of Iran and India, Oil and Gas 
Industries in the world. Oil and Gas resources in Iran and India. Chapter III gives an 
overview of the pervious researches on the impact of IT on the Performance and 
Productivity at the firm level. Chapter IV discusses the theoretical foundation ot the 
research. It also includes analysis of the previous research Models related to 
organizational factors. It gives the Conceptual Model developed and used for this 
research. Chapter V describes the Research Methodology employed in this 
dissertation. Chapter VI is devoted to analysis and interpretation of data. Chapter VII 
presents results after testing the hypotheses, pertaining to the two organizations. In 
this Chapter, we have given our amended Operational Model. Further, to discuss 
)1! 
about the role of IT Management in Organizational Performance, we have compared 
the IT Role-Yesterday with IT Role-Today and Tomorrow in Gas industry. 
In Chapter VIII, conclusions as drawn in light of our study have been given. 
Suggestions for the benefit of the ONGC's and NIGC's management vis-a-vis 11 
Investment have also been given. On the basis of the literature review and the results 
of the current study, scope for further Study has also been outlined. 
I 
a^aee 
la^y^rtn 
Table of Contents 
Acknowledgment 
Preface 
Table of Contents 
List of Table 
List of Figure 
List of Abbreviation 
Glossary of Technical Terms 
1 
ii-iv 
v-ix 
x-xii 
xiii 
xiv-xvi 
xvii-xviii 
Chapter -I 1-23 
Application of Information Technology in Iran and India 
1.1. Introduction 1 
1.2. Information Technology in Iran 4 
1.2.1. The Iranian Manufacturing Industries 5 
1.2.2. Telecommunications 7 
1.2.3. Building Iran's Software Industry 7 
1.3. Information Technology in India 12 
1.3.1. Indian IT Scenario 12 
1.3.1.1. The Origin Period in India (1968 to 1980) 13 
1.3.1.2. Communication Media 15 
1.3.1.3 Development 16 
1.4. IT Development in NIGC (Iran) and ONGC (India) 22 
Chapter-II 24-62 
Economy of Iran and India - Oil & Gas Resources 
2.1. Economy of Iran 24 
2.2. Economy of India 28 
2.3. Overview on Oil and Gas 33 
2.3.1. Increasing Trend of Natural Gas Value 33 
2.3.2. Significance of Oil and Natural Gas 34 
2.3.3. The Oil and Natural Gas Reservoir 35 
2.3.4. Transporting and Storing Natural Gas 40 
2.4. Energy in Iran 40 
2.4.1. Introduction 4C 
2.4.2. Natural Gas Trade 42 
2.4.3. NIGC (National Iranian Gas Company) 43 
2.4.3.1. NIGC's Main Activities 45 
2.4.3.2. NIGC in Brief 45 
2.4.3.3. NIGC Developing Plans 45 
2.5. Oil and Gas in India 50 
2.5.1. Oil and Natural Gas Corporation Limited 51 
2.5.2. ONGC: The Present Scenario 53 
2.6. Information Technology and its Impact on Oil and Gas Industry 56 
2.6.1. IT Development 56 
2.6.2. IT Services 56 
2.6.3. Improving the Customer-Supplier Relation 
with IT Development 58 
2.6.4. Information Technology Use in Oil and Gas Industries 59 
Chapter -III 63-99 
Review of Literature 
3.1. IT Performance 63 
3.1.1 Overview of IT Performance 64 
3.2. IT Productivity 70 
3.2.1 Introduction 70 
3.2.2 Overview of IT Productivity 79 
3.2.3 Review of Literature on Productivity 80 
3.3. The Contingency Theory of Organizations 93 
3.3.1. Overview of the Contingency Theory 93 
3.3.2 Review of Literature on Contingency Theory 94 
3.4. Complementarity Theory 96 
3.4.1 Overview of Complementarity Theory 96 
3.4.2. Review of Literature on Complementarity Theory 97 
3.5. Conclusion 99 
VI 
Chapter-IV 100-127 
Theoretical Foundation 
4.1. Review of Research Models 100 
4.2. The Conceptual Model of the Research 115 
4.2.1. Managing Information Resources and Technology 117 
4.2.1.1. Strategic Management 118 
4.2.1.2. Operational Management 118 
4.2.1.3. Resource Management 11 8 
4.2.1.4. Technology Management 118 
4.2.1.5. Distributed Management 119 
4.2.2. Global Information Technology Management 119 
4.2.2.1. Cultural, Political and Geo-economics Challenges 119 
4.2.3. Information Technology and Organizational Needs 121 
4.2.3.1. People 121 
4.2.3.2. Tasks 121 
4.2.3.3. Technology 121 
4.2.3.4. Culture 122 
4.2.3.5. Structure 122 
4.2.4. Planning For Change with IT 122 
4.2.4.1. Strategic Information Systems Planning 122 
4.2.4.1.1. Business Alignment 122 
4.2.4.1.2. Competitive Advantage 123 
4.2.4.1.3. Resource Management 123 
4.2.4.1.4. Technology Architecture 124 
4.2.4.2. Tactical and Operational Planning 124 
4.2.5. Security and Control Issues 124 
4.2.6. Ethical and Social Dimensions of Information 
Technology (IT) 125 
\ i i 
Chapter-V 128-153 
Research Methodology and Design 
5.1. Introduction 128 
5.2 The Research Methodology 130 
5.2.1 Motivation for the Research 131 
5.2.2. Research Objectives 131 
5.2.3. Benefits to be Drawn 132 
5.2.4. Definitions 133 
5.2.4.1. IT Investment 133 
5.2.4.2. IT Management 134 
5.2.4.3. Organizational Productivity and Performance 135 
5.2.4.4 Organizational and Environmental Variables 137 
5.2.4.5. Operational Model of Research 138 
5.2.5. Scope of Research 139 
5.2.6. Research Hypotheses 140 
5.2.6.1. Research Hypotheses forNIGC 140 
5.2.6.2. Research Hypotheses for ONGC 140 
5.2.6.3. Research Hypotheses for ONGC and NIGC 141 
5.3. Research Design 141 
5.3.1. Source of Data 141 
5.3.1.1. Secondary Sources 142 
5.3.1.2. Primary Sources 14.) 
5.3.2. The Definition of Population, Sample Size, and 
Method of Drawing Sample 144 
5.3.2.1. Population 144 
5.3.2.2. The Population of NIGC (Iran) 144 
5.3.2.3. The Population of ONGC (India) 14.^  
5.3.2.4. Determination of Sample Size and 
Method of Drawing Sample 146 
5.3.3. Statistical Treatment of Data 152 
V l l l 
Chapter-VI 154-189 
Data Analysis & Interpretations 
6.1. Description of Organizations 154 
6.1.1 ONGC (India) 154 
6.1.2 NIGC (Iran) 155 
6.2. Description of Data and variables 156 
6.2.1. Editing and Tabulation of Collected Data 157 
6.3. Analysis of the Results in NIGC (Iran) 161 
6.4 Analysis Concerning ONGC (India) 174 
6.5 Comparisons and Analysis between the NIGC and ONGC 186 
Chapter-VII 190-204 
Results and Discussion 
7.1 Introduction 190 
7.2 Results of Analyzing the Hypotheses 191 
7.3 Amended Operational Model 201 
Chapter-VIII 205-211 
Conclusions, Suggestions and Scope for Future Study 
8.1. Conclusions 205 
8.2. Suggestions 20"^  
8.3 Limitations of the Study 20^' 
8.4. Scope for Future Study 210 
Bibliography 212-234 
Appendix I - Questionnaire 
List of Tables 
Table 
No. 
l.l 
1.2 
1.3 
1.4 
1.5 
1.6 
2.1 
2.2 
3.1 
3.2 
3.3 
3.4 
3.5 
4.1 
4.2 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
5.10 
Title 
Iranian Software Export Success Model 
Comparative Chart of ICT Factors as of 2003 and Projection 
for 2008 (in Iran) 
General View of Investment Need to reach the NICTA ICT 
Goals on 2008 (in Iran) 
Communication Media in India (2002-2004) 
IT Industry-Sector-wise Break-up (in India) 
Employment Figures-Software and Services Sector (in India) 
World Marketed Production of Natural Gas by Region 2001-2005 
World Marketed Production of Natural Gas by Country, 2001-
2005 
Impact of IT on Productivity at the Level of Functional Firm and 
Industry 
The level of Studies for the Impact of IT Investments 
Summary of Firm-level Empirical Studies on IT and 
Productivity/Performance 
Summary of Empirical of Contingency Theory of Organizations 
Summary of Empirical Studies of Complementarity Theory 
Challenges in Global IT Management 
Types of Information Systems Security Control 
Independent Variables Relating to IT Investment 
Intermediating variables 
Dependent Variables 
Intervening Variables 
Population of Staff at NIGC 
Population of ONGC Age Distribution of the Staff 
Descriptive Statistics at NIGC 
Descriptive Statistics at ONGC 
Relationship between Hypotheses and Questionnaire for NIGC 
Relationship between Hypotheses and Questionnaire for ONGC 
Page ^ 
No. 
8 
10 
11 
15 
17 1 
19 
37 
38 
72 
79 
89 
96 
99 
^20 
125 
134 
135 
136 
138 
144 
146 
148 
149 
150 
151 
5.11 
5.12 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
6.10 
6.11 
6.12 
6.13 
6.14 
6.15 
6.16 
6.17 
6.18 
6.19 
6.20 
6.21 
6.22 
6.23 
6.24 
6.25 
Relationship between Hypotheses and Questionnaire for NIGC 
and ONGC 
Cronbach's Alpha Values for Test Data 
152 " 
153 
Age-wise Frequency of NlGC's Employees ' 5^ 
Years Experience with the NIGC '58 
Qualification-wise Frequency of NIGC's Employee ' 59 
Age-wise Frequency of ONGC's Employees 
Years Experience with the ONGC 
Qualification-wise Frequency of ONGC's Employee 
Correlation Between Two Dependent Variables in both 
organizations 
Regression Model Summary ( Pertainng toHypothesis HO-1) 
Summarizes The Results of an Analysis of Variance (Pertainng to 
Hypothesis HO-1) 
Regression Coefficients (Pertaining to Hypothesis HO-1) 
Regression Model Summary (Pertainng toHypothesis HO-2) 
Summarizes The Results of an Analysis of Variance (Pertainng to 
Hypothesis HO-2) 
Regression Coefficients (Pertaining to Hypothesis HO-2) 
Regression Model Summary (Pertainng toHypothesis HO-3) 
Summarizes The Results of an Analysis of Variance (Pertainng to 
Hypothesis HO-3) 
Regression Coefficients (Pertaining to Hypothesis HO-3) 
Regression Model Summary (Pertainng toHypothesis HO-4) 
Summarizes The Results of an Analysis of Variance (Pertainng to 
Hypothesis HO-4) 
Regression Coefficients (Pertaining to Hypothesis HO-4) 
Pearson Correlation Coefficients (Pertaining to Hypothesis HO-5) 
Pearson Correlation Coefficients (Pertaining to Hypothesis HO-6) 
Partial Correlation Coefficient, Controlling for IT Management in 
NIGC 
Regression Model Summary (Pertainng to Hypothesis HO-7) 
Summarizes The Results of an Analysis of Variance (Pertainng to 
Hypothesis HO-7) 
Regression Coefficients (Pertaining to Hypothesis HO-7) 
159 
159 
160 
160 
^ 1 6 2 
163 
164 
165 
165 
166 
167 
167 
"'l'6F 
169 
169 
170 
171 ^ 
173 
173 
174 
175 
176 ' 
XI 
6.26 Regression Model Summary (Pertainng to Hypothesis HO-8) 177 
Tn 
179" 
TT9 
6.27 Summarizes The Results of an Analysis of Variance (Pertainng to 
Hypothesis HO-8) 
6.28 Regression Coefficients (Pertaining to Hypothesis HO-8) 
6.29 Regression Model Summary (Pertainng to Hypothesis HO-9) 
6.30 Summarizes The Results of an Analysis of Variance (Pertainng to 
Hypothesis HO-9) 
6.31 Regression Coefficients (Pertaining to Hypothesis HO-9) 180 
TsT 
TsT 
782" 
T85" 
Tsy 
6.32 Regression Model Summary (Pertainng to Hypothesis HO-10) 
6.33 
6.34 
Summarizes The Results of an Analysis of Variance (Pertainng to 
Hypothesis HO-10) 
Regression Coefficients (Pertaining to Hypothesis HO-10) 
6.35 Pearson Correlation Coefficients (Pertaining to Hypothesis HO-
6.36 Pearson Correlation Coefficients (Pertaining to Hypothesis HO-12) 
6.37 Partial Correlation Coefficient, Controlling for IT Management in 
ONGC 
6.38 Comparative Account of ONGC and NIGC 
6.39 Comparison between Mean Score of IT Performance in ONGC 
and NIGC 
1^89 i 6.40 Comparison between mean Score of IT Productivity of ONGC and 
NIGC 
7.1 Result After Testing the Hypotheses 191 
XI1 
List of Figures 
Figure 
No. 
1.1 
1.2 
2.1 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
4.10 
4.11 
4.12 
4.13 
4.14 
4.15 
4.16 
7.1 
7.2 
7.3 
Title 
Software Export Success Model 
Growth Verticals of BFSI, Telecom and Hi-Tech (in India) 
Position of NIGC among the Four Main Companies 
Conceptual model of Weill (1992) 
Conceptual model of Markus and Soh (1993) 
Conceptual Model of Soh and Markus (1995) 
Conceptual Model or Bharadwaj et al. (1995) 
Conceptual Model of Hoogeveen and Oppelland (2002) 
A Conceptual Model of Li and Ye (1999) 
A Conceptual Model of the Myung. Sun Ko et al. (2003) 
Conceptual Model of D.P. Goyal. P.K. Bansal (2005) 
A Conceptual Model of Joeneicy .L., (2001) 
A Conceptual Model of Albadvi A. & Keramati A. (2002) 
A Conceptual Model of Bazaee. G.A., [Researcher] & 
Najafabadi Moein. E. (2007) 
Conceptual Framework: Bazaee .G.A. [Researcher], and 
Waseem. S.M., (2007) 
Conceptual Model of the Research 
Operational Model of the Research 
The Information Resource Management (IRM) Concept 
Management Information Systems, (Tata McGraw Hill 1999) 
Amended Operational Model of the Study (NIGC) 
Amended Operational Model of the Study (ONGC) 
Shifting IT Role in Organization 
Page N 
8 
20 
45 
10! 
102 
10? 
104 
105 
106 
108 
110 
111 
113 
114 
115 
116 
116 
117 
123 
202 
203 
204 
X l l l 
List of Abbreviations 
ADB Asian Development Bank 
BPO Business Process Outsourcing 
BPR Business Process Reengineering 
BVC Business Value Complementarily 
BVM Business Value Model 
DEA Data Envelopment Analysis 
ECO Economic Co-operation Organization 
EDI Electronic Data Interchange 
ER Expected Return. 
ESCAP Economic and Social Commission for Asia and the 
Pacific 
FoFYDP Fourth Five-Year Development Plan 
G-15 Group of 15 Developing Countries 
GDP Gross Domestic Product 
GINO Gas Industry of NIGC and ONGC 
GNI Gross National Income 
IAEA International Atomic Energy Agency 
ICFAI The Institute of Chartered Financial Analysts of India 
ICT Information and Communication Technologies 
IDG International Data Group 
lEA International Energy Agency 
IMF International Monetary Fund 
XIV 
IRM Information Resource Management 
IRR Internal Rate of Return. 
IS Information Systems 
ISP Internet Service Providers 
IT Information Technology 
ITES IT Enable Services 
ITU International Telecommunication Union 
LNG Liquefied Natural Gas 
LRD Longitudinal Research Design 
MEED Middle East Economic Digest 
MENA Middle East and North Africa 
MFP Multi-factor Productivity 
MOU Memorandum of Understanding 
MPIT Management Productivity and Information Technology 
MPO Management and Planning Organization 
NASSCOM National Association of Software and Service Companies 
NGL Natural Gas to Liquids 
NICTA National Information and Communication Technology 
Application 
NIGC National Iranian Gas Company 
NIOC National Iranian Oil Company 
NPV Net Present Value 
OECD Organization for Economic Cooperation and 
Development 
XV 
OLS Ordinary Least Squares 
ONGC Oil and Natural Gas Corporation 
OPEC Organization of the Petroleum Exporting Countries 
PC Personal Computer 
PIMS Profit Impact of Market Strategy 
RPID Radio Frequency Identification 
ROA Return on Asset 
ROI Return on Investment 
ROVs Remotely Operated Vehicles 
RTO Regional Transmission Organization 
SAARC South Asian Association for Regional Co-operation 
SESM Software Export Success Model 
SPSS Statistical Package for Social Science 
TPM Total Productive Maintenance 
TQM Total Quality Management 
UAE United Arab Emirates. 
VOIP Voice over Internet Protocol 
WISE Workshop on Information Systems and Economics 
WTO World Trade Organization 
XVI 
Glossary of Technical Terms 
Accounting Information Systems: 
Business Information System: 
Information systems that record and 
report business transactions, the flow of 
funds through an organization, and 
procedure of financial statements. 
proving information for planning and 
control of business operations, as well as 
for legal and historical record keeping. 
Information systems within a business 
organization that support one of the 
traditional functions of business such as 
marketing, finance, or production. The 
system can be either operations, or 
management of information oriented. 
Business Process Reengineering (BPR): Restructuring and transforming a 
business process by a fundamental 
rethinking. It can be redesign to achieve 
dramatic improvements in cost, and 
quality, etc. 
Database Management System 
(DBMS): 
Decentralization: 
End User 
A collection of software programs that 
allows users to organize and store data in 
a uniform way and to access data from 
more than one file. 
An organizational pattern in which an 
information system or an office function 
is operated and managed by individual 
departments of an organization. 
Anyone who uses an information system 
or the information it produces. 
Executive Information Systems (EIS): 
Information Management: 
An information system that provides 
strategic information, tailored to the 
needs of top management. 
Managing information as an important 
organizational resource. 
xvii 
Information Technology (IT): 
Information: 
IT Productivity Paradox: 
Knowledge Management (KM): 
Hardware, software, telecommunications, 
database management, and other 
information processing technology, used 
in computer-based information systems. 
Data placed in a meaningful and useful 
context for an end user, 
the term used at both the macro- and 
micro-level to describe the apparent gap 
between what business concerns spend 
on technology and the increase- or not- in 
their business performance 
The term has with many meanings: 
including deliberate efforts to maximize 
an organization's performance through 
creating, sharing and leveraging 
knowledge and experience from internal 
and external sources. 
Management Information System 
(MIS): 
A management support system that 
produces prespecified reports, displays, 
and responses on a periodic, exception, or 
demand basis. 
Management Levels: 
Performance Management Systems: 
Total Quality Management: 
Management at different layers with 
performance of planning and control 
activities at the strategic, tactical, and 
operational levels. 
It provides employee performance 
appraisal and employee productivity 
information to human resource managers. 
Planning and implementing programs of 
continuous quality improvement, where 
quality is defined as meeting or 
exceeding the requirements and 
expectations of customers for a products 
or service. 
xvin 
Chapter 1 
Application of Information Technology in Iran and India 
1.1. Introduction 
The impact of Information Teclinology (IT) on performance of firm's has been 
the subject of many studies during the last two decades (Strassman, 1997: Baily. 
1986; Roach, 1988; Brynjolfsson et al., 2000; Oliner et al., 2000; Jorgenson 2001). 
While earlier studies starting from the mid 90s, showed mixed results, some more 
studies later have found positive and significant returns to IT investments. With the 
growing scale of IT investment, researchers have tried to perform more careful 
analysis, using larger datasets and more sophisticated methodologies. ConsequentK. 
the studies have shown positive and significant impact of IT investments at firm and 
country levels (Brynjolfsson et al., 2000; Oliner et al., 2000; Jorgenson, 2001). For 
example, Brynjolfsson et al. (2000) showed that payoffs to IT investment occur not 
just in labor productivity but also in Multi-factor Productivity (MFP) growth, and that 
the impact on MFP growth is maximized after a lag of a number of years, four to 
seven years in the US, for instance. Gilchrist et al. (2001), using the same dataset. 
focused on the manufacturing companies in the sample and suggested that IT has 
significant impact on labor productivity and on MFP growth in the durable goods 
sector, which exceeds the impact that would be predicted by its factor share. Most of 
the foregoing trends have also been found in other developed countries of Europe and 
Asia at firm and country level studies (Schreyer, 1999 for G-7 countries; Greenan, et 
al., 2001 for France; Mohony et al., 2003 for the US and UK; Timmer, et al.. 2003 for 
the European Union; Leenuwen et al., 2003 for Dutch firms). It is difficult for less 
developed countries to isolate themselves from the changes occurring due to the 
developments in IT in the global village. Hence, they need to fully understand the 
pervasive nature of these changes and the productivity impact of IT. Therefore, the 
formulation and implementation of comprehensive IT strategies have become critical 
for the less developed countries as well. This is emphasized by the fact that the 
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resources to support the operation of IT are usually scarce (Lu et a!.. 1990; Kahen. 
1995). 
A few of the country level studies concluded that industrialized countries 
showed a positive and significant relationship between IT, growth and productivity; 
though no evidence of such a relationship for developing countries was noticed. 
(Dewan et al., 1998, 2000; Pohjola, 2001). It is suggested that this gap is due to the 
low levels of IT investment relative to GDP in developing countries, and to the lack of 
complementary assets such as the required infrastructure and knowledge base to 
support effective use of IT. However, in the context of a number of middle income 
and less-developed countries (such as Argentina, Brazil Mexico, South Korea and 
Malaysia) a few studies have indicated significant IT contribution to firm 
productivity. Successful experience of these countries has shown that IT can cross the 
boundaries of organizations to reach the national level in order to play a fundamental 
role in technological development (Kahen, 1995). 
For example, in Korea, a widespread IT strategy has been a key driver in the 
miracle economic recovery from the financial crisis as the IT industry's contribution 
to GDP growth rose from 4.5% in 1990 to 50.5% in 2000 (Hanna, 2003; Chao 2000). 
Costa Rica's economic growth reached to 8.3 percent in 1999 - the highest in Latin 
America, derived from the exports by the microchip industry, accounting for 38 
percent of all exports. Similarly, for India software export is a profitable activity. 
India's software exports have reached US $ 12.5 billion (Information Week, June 3, 
2004). In Latin America and the Caribbean, high-tech exports account for 12 percent 
of the total exports of manufacture (Hepworth, 1987; Gillespie et al., 1988). 
Mixed empirical results offer invitation for more rigorous further Studies that 
analyze the impact of IT investments on productivity and other performance measures 
in less-developed countries. 
So far, the value of IT has been measured in many ways such as financial 
performance measures, economic performance measures and other measures like 
customer satisfaction. Due to the significant role of IT in the firm's production 
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process, some studies have dealt with IT as a production factor. However, not man\ 
studies have considered economic performance measure iitee technical efficienc} of 
the production process (Shao et al., 2001). Banker et al. (1990) employed a Data 
Envelopment Analysis (DEA) to examine the operational efficiency of a chain of fast 
food restaurants in US and found out that the restaurants equipped with the required 
technology were less likely to be inefficient. In a more recent study, Shao et al. (2001) 
used Stochastic Frontier Production function on a firm-level panel data for US firms 
and showed that IT has a significant positive effect on technical efficiency, and hence 
contribute to productivity growth in organizations. 
In Production Theory, technical efficiency and productivity, which are the two 
inter-related concepts, also represent two different performance measures. With the 
production technology as given, technical efficiency is relevant to getting the most out 
of a set of input resources. Productivity, on the other hand, refers to the effective 
usage of overall resources without making any assumption for the production 
technology. Therefore, an essential relationship is the net effect of the change in 
technical efficiency and the shift in the production frontier, or productivity growth 
that is = (Technical Efficiency Change) x (Technological Change). In other words. 
technical efficiency is one important factor in deciding a firm's productivit>, with the 
other one being technological change (Shao et al., 2001). 
Therefore, in this Chapter we have applied this approach by looking into the 
effects of IT investment on manufacturing industries in Iran, a middle-income OPEC 
(Organization of the Petroleum Exporting Countries) country which is trying to 
diversify its economy. In particular, it may be argued that the Theories developed in 
the context of industrialized countries need to be reexamined in the context of 
developing countries, because these countries have very different economic and 
regulatory environments (Dewan et al., 2000; Jarvenpaa et al., 1998). Consequently, it 
is important to add an international dimension to the investigation of IT and 
productivity, extending beyond US and the European countries to encompass the 
experience of the less-developed countries. 
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1.2. Information Technology in Iran 
From the early 90s, IT has been diffusing rapidly in developed industrialized 
countries, but rather slowly in developing ones, which led to the IT gap or digital 
divide between the developed and developing countries. 
Iran is the second largest economy in the region and the second largest OPEC 
oil producer which has the world's second largest reserves of natural gas. 
Developments in education have been positive in recent years. English is taught at 
many schools starting as early as primary level, particularly in private schools. In 
1999, the literacy rate of the population has reached 80.4 percent. It has a very young 
population structure with about 60 percent under 20 and highly educated people, 
which make it a very good case for IT expansion (http://www.ejisdc.org). 
Iran's internet link started in the early 90s and has been developing ver> 
rapidly since the year 2000. According to a report by the Middle East Economic 
Digest (MEED), Iran was investing approximately $US2.3 billion per year on main 
telephone systems until the year 2000; the second highest in the Middle East and 
North Africa (MENA) after Turkey - $US 5 billion. 
At least six Iranian firms are engaged in manufacturing computers primarily 
for the domestic market, while almost 500 firms are active in software production. 
However, (according to the Computer Journal, 2006), government policies restricting 
computer and software imports have enabled the Iranian firms to grow in the filed of 
software. These companies are now directing their efforts towards manufacturing 
diverse software, mostly needed by domestic markets. Iran is one of the fastest 
growing telecommunication markets and the current mobile usage far exceeds its 
capabilities. The number of mobiles and fixed telephone lines are predicted to 40 
million and 33 million respectively by the end of the fourth Development Plan (2005-
2010). The number of internet users was at estimated 5.5 million in September 2004, 
which will grow to more than 30 million by the end of the Fourth Development Plan 
(http://www.payvand.eom/news/04/sep/l 181 .htm). 
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Activities on e-govemance liave commenced since year 2000, and electronic 
transmission of information between governmental organizations, will be conducted 
by establishing a separate network with a wide bandwidth for the connection of all 
governmental centers (Asia-Pacific Summit on the Information Society, 2000). IT is 
playing an increasing role in growth, capital investment, and other aspects of 
economy. However, it has been mostly used in the manufacturing industry, services. 
and transportation sectors of the economy. Very few studies have been conducted on 
the relationship between IT and economic growth in Iran (Moshiri et al., 2004), and 
none at the sectoral level. In this Chapter, we have focused on the manufacturing 
industry to the impact of IT on Productivity. In the next Section, we will give on 
overview of the Iranian manufacturing industries briefly. 
1.2.1. The Iranian Manufacturing Industries 
The manufacturing industry in Iran contributes about 20 percent of the GDP, 
ranking second after the Services Sector. Iran's industrialization started in mid 70s 
when the first oil price hike brought in huge capital. Many heavy and light industries 
were established, producing goods to substitute for imports. The econom> and the 
manufacturing industry sector have undergone a lot of changes in the past three 
decades. We can summarize the main features of the sector as follows: 
1. As the manufacturing industries are heavily dependent on oil revenue as a major 
source for financing the imports of the raw materials and intermediate goods, the 
sectoral fluctuations can mostly be explained by the oil price changes. 
2. The Government is very much involved in the Sector, as it is in the rest of the 
economy. The Government owns and runs the most important manufacturing units, 
allocates domestic and foreign credits to the Sector through the banks, most of 
which are public. It highly regulates the international trade by setting quotas and 
tariffs (Hadizonooz, 2000). 
3. Being dependent on foreign technology, the manufacturing industry does not have 
an active R&D program to develop new technology and to lower costs. 
Chapter 1 
Application of Information Technology in Iran and India 
4. The sector, like the rest of the economy, was affected by the revolution and then 
the eight-year war with Iraq. Many plants had to shut down or to decrease their 
already low capacity utilization. The growth in the value added by the sector which 
was 16 percent on an average during 1974-78, declined to 5 percent during 1993-
97. Also, the capacity utilization was only 40 percent in 1987 (Management and 
Planning Organization-MPO, Iran's First Socio-Economic Development Plan, 
1988). 
5. Being supported by the import substitution and self-sufficiency policies, the 
manufacturing industries were not to compete in the world market, which requires 
quality improvement and lower costs. 
6. The post war policies pictured in the three Five Year Socio-economic 
Development Plans were designed to improve economic performance by adding to 
growth and decreasing the unemployment. The major policies adapted during the 
Plans, can be highlighted as follows: 
• Removing price control policy, particularly in the manufacturing industries sector. 
• More openness by encouraging export of goods, produced in the non-oil sector and 
alleviating import restrictions. 
• Privatization in the manufacturing sector, activating the stock market which allows 
for more diversified and competitive financing resources. 
• New and lighter regulations on foreign investment in the Sector. 
The high oil price along with the new economic adjustment and stabilization 
policies adapted during the last three Five-Year Plans, led the manufacturing 
industries to grow significantly and to improve the quality of products. The main 
challenges facing the old but reestablished as well as the new industries, started since 
1987. They are now adapting to the new technology including IT, and competing in 
the world market by increasing the quality of their products and lowering the costs. 
This is particularly important as now the less and less oil revenues are available to the 
Sector, making it imperative to stand on its own feet in order to survive 
(http://www.ej isdc.org). 
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1.2.2. Telecommunications 
Most phases of telecommunications services are controlled by the State 
Telecommunications Company of Iran (TCI). Between 1995 and 2003, the number of 
telephone land lines increased from 86 to 146 per 1,000 population. In 2003, the ratio 
of telephone subscribers was 271 per 1,000 populations. A large scale modernization 
program, backed by heavy State investment, has aimed at improving and expanding 
the urban service and reaching rural areas that lack telephone service. In 2006, an 
estimated 14 percent of Iran's population (70 million) had mobile telephone service 
through one mobile network, which was heavily congested and had a long waiting 
list. Despite the need for another network, the Iranian Parliament in 2005 forced the 
Turkish Company Turkcell to withdraw from a potential mobile phone consortium, 
damaging Iranian-Turkish relations in the process. The Mobile Telephones Network 
of South Africa then accepted Iran's stringent licensing conditions and replaced 
Turkcell in late 2005. Internet use expanded rapidly in the early 2000s from an 
estimated 250,000 users in 1999 to an estimated 12 million users in 2006. The 
Telecommunications Company of Iran estimated that Iran will have 25 million 
Internet users by 2009. In 2006, some 12 major certified Internet service providers 
(ISPs) were in operation (www.itiran.com & www.witsa.org/resources, and 
www.witsa.org/about). 
1.2.3. Building Iran's Software Industry 
A number of aspirant late entrants such as Jordan, Argentina and others have 
attempted to develop strategies to enter the global software and offshore services 
marketplace, attracted by the experience of other nations and buoyant international 
demand. The Iranian software industry has high levels of domestic demand and also the 
potential in some international and regional markets. Figure 1.1 on next page shows: 
The Software Export Success Model (Heeks and Nicholson, 2002). 
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Figure 1.1 
Software Export Success Model 
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Source: Heeks and Nicholson, 2002. 
The table, given below, summarizes aspects of the Iranian Position in the 
Dimension of the Software Export Success Model (SESM). 
Table 1.1 
SESM 
Dimension 
International 
Demand 
International 
Linkages and 
Trust 
Iranian Software Export Success Model 
Negative 
Offshore 
Services 
Demand can be 
fickle e.g. 
Indian 
Programmers 
where benched 
in 2001 
Embargo 
imposed by 
USA 
Poor Image and 
Label as part of 
Axis of Evil 
Negative 
Iraq crisis to 
suppress demand 
for Offshore 
Software and 
Other Services in 
the whole 
Region 
Internal Political 
Instabilities. 
High level of 
piracy 
Synchronizing 
the working 
Positive 
High Demand 
from Europe; 
North American 
for whole range 
of Offshore 
Services 
Demand from 
other States in 
Middle East and 
Gulf such as 
Afghanistan for 
Farsi Software 
Existing Trade 
Arrangements 
due to Oil Sales 
Diplomatic 
Mission e.g. to 
EU. Thawing of 
Positive 
High Domestic 
Demand may 
encourage 
Foreign Direct 
Investment and 
Partnership 
Unexploited 
Diaspora-based 
Links. 
Reformist 
Government 
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Table 1.1 Contd.. 
SESM 
Dimension 
National 
Software 
Industry 
National 
Infrastructure 
National 
Software 
Vision/Strategy 
Negative 
Iraq Crisis in 
2003 
Many State 
dominated 
Enterprises are 
Inefficient and 
not subject to 
Competition 
Outdated 
Technologies. 
Lack of ISO or 
CMM Standards 
Weak R&D 
Links 
Brain drain 
"National 
Character" tends 
to avoid Service 
Orientation 
Confusing 
Fragmented 
Strategy making 
process 
Many previous 
failed attempts 
Negative 
week 
Project 
Management is 
weak 
Piracy means 
lack of Software 
Support 
No evidence of 
Collaboration 
between 
companies 
Poor Access to 
Finance and 
Venture Capital 
English not as 
widely spoken as 
other Software 
Export Nations 
Lack of Statistics 
Positive 
Relation. 
Clustering in 
Tehran and 
Capability in 
Kish 
Young, Low-
cost well 
educated Human 
Capital 
Outline Strategy 
present but 
amounts to High 
Level Themes 
Positive 
Isolated 
Examples of 
Successfiii 
Offshore 
Outsourcing 
Ventures 
Reasonable 
Physical 
Infrastructure in 
Tehran and 
World Class in 
Kish 
Commitment 
Source: The Electronic Journal on Information Systems in Developing Countries, 
(www.ejisdc.org). 
This has implications for the model and for the Iranian strategy process. The 
SESM (Software Export Success Model) does not cause policymakers to reflect on 
the process of strategy making. This implies the process of strategy making becoming 
explicit as a success factor drawing on the approaches adopted by each of the 
columns. The cultural feasibility of the process must be considered. High levels of 
participation, involvement of foreign consultants and companies must be considered. 
We can identify a number of short and medium term strategies involving state 
intervention that could be relevant to Iran. These are currently very limited but some 
pertinent examples are: 
• Subsidized marketing and market research. 
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• Funding an effective trade association. 
• Providing grants for overseas expansion. 
• Access to cheap capital. 
• Training. 
• Subsidized ISO and CMM accreditation. 
• Research and development improvements including incubators. 
• Subsidized English language training. 
• Encouraging cooperation between the software companies especially by 
opening positive export experiences to the industry. 
• Linking up with expatriates. 
Table 1.2 
Comparative Chart of ICT Factors as of 2003 and Projection for 2008 (in Iran) 
Factor 
Percentage of Governmental 
Services via Internet 
Percentage of Commercial Services 
via Internet 
Percentage of Health Care Services 
via Internet 
No. of Schools equipped with ICT 
ICT Share in GDP 
ICT Employment per 1000 
Iran Global Rank in ICT 
Year 2003 
0 
0 
0 
N/A 
1.1-1.3 
150 
100 
Year 2008 (projected) 
10 
10 
10 
100 
2.5-3 
300 
62 
Source: Vetus Systems, Tehran, Iran, Derived from NICTA Plan. 
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Table 1.3 
General View of Investment Need to reach the NICTA ICT Goals on 2008 (in Iran) 
Macro Plans 
Communication developmen 
E-govemment 
E-leaming 
E-health 
E-commerce 
Total 
Billion US Dollars 
4.5 
2.7 
1.8 
1.2 
1.8 
Share of Private Sector 
(percentage) 
80 
20 
30 
60 
80 
12 
Source: Vetus Systems, Tehran, Iran, Derived from NICTA (National Information and 
Communication Technology Application) Plan. 
The software export success model suggests strategy should be focused on 
creating a climate conductive to foreign investment. This is largely in accordance with 
the liberalizing strategy of the Iranian five-year plan including such strategies as 
encouraging foreign direct investment via joint ventures. However, this present 
tension and dichotomies in the case of Iran and exploring would be critical to Iran's 
success a software export nation. 
Iran historically faces extensive state intervention in the economy; specifically 
there are several unprofitable and unproductive state software enterprises. Iranian 
software companies, private and state owned, because of the long isolation, may not 
be able to compete in the market with foreign software products and services if 
domestic market is liberalized. Encouraging partnerships is an option but increases 
bureaucracy and governance risk for foreign companies over wholly owned 
subsidiaries. 
Chapter 1 
Application of Information Technology in Iran and India 
Dealing with the issue of the products and services, Iran is perhaps 
pragmatically suited to attempts to grow through portfolio of offshore data services 
and building capability in the domestic market. 
Iran's Middle East location and well educated, young population provides it 
with potential advantage as a center for foreign and indigenous companies to exploit 
domestic and growing markets in other Middle Eastern countries and Gulf States. 
Another important issue is to seek to develop collaborations with software 
firms in countries like India or Russia. Such collaborations can firstly help to provide 
experience in doing global software work, and secondly, provide resources to meet 
the growing domestic demand. This in the long run can help to create a favorable 
environment for computerization. On a positive note, we see some ongoing efforts by 
the Iranian authorities in this direction. In January 2003, a high level team from Iran 
went to India and had meetings with NASSCOM and visited potential companies with 
which links could be forged. As a follow up to this visit, the Iranian authorities have 
invited NASSCOM to Iran to conduct a workshop and also seek to establish a formal 
Memorandum of Understanding to further future collaboration. 
There are thus some positive indications that Iran will become more active in 
the global software market in the coming years. These indications come from the policy 
level initiatives being taken by the government, pockets of global work being done by 
some Iranian companies which can provide learning for the larger industry, and recent 
attempts to develop global linkages with Indian companies. Efforts to develop an IT park 
are also underway in Tehran which can help to provide visibility and also infrastructure 
support to IT firms in the fijture. 
1.3. Information Technology in India 
1.3.1. Indian IT Scenario 
Gangopadhyay (2000), in his study of Indian IT Industry, observed: "1975, 
India is yet to wake up from the realms of red-tapism in the Information Technology 
Sector, saw computers with uncanny suspicion and very few were aware of its 
capabilities". Yet, an electrical engineer by training foresees the tremendous potential 
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of IT in India and the man F. C. Kohli declares: "Many years ago, there was an 
industrial revolution. We missed it due to the factors over which we had no control. 
Today, there is a new revolution - a revolution in Information Technology, which 
requires neither mechanical bias, nor mechanical temperament. Primarily, it requires 
the capability to think clearly. This we had in abundance. We have an opportunity 
even to assume leadership. If we miss this opportunity, those who will follow us, will 
not forgive us for our tardiness and negligence." Twenty five years have passed since 
Faquir Chand Kohli, Deputy Chairman of the country's biggest and most profitable 
software services company, Tata Consultancy Services (TCS), predicted the 
emergence of India as an IT major. 
The seeds which Kohli sown on the intellectually fertile Indian soils thirty five 
years back, have been continuously giving rich crops year after year in the form of 
high quality and large volumes of software, and supplying to the entire world ( S.P. 
Verma, 2004). 
1.3.1.1. The Origin Period in India (1968 to 1980) 
In India, as observed by Business Today (2002): 'The first Company to look at 
software as an opportunity was Tata Consultancy Services, which was lunched in 
1968. A year later, Mafatlal Consultancy Services came into being in 1969, later 
followed by DCM Data Products, Hinditron Computer, Patni Computers, Datamatics, 
PSI Data, and ORG Systems. The software was a cottage industry with just Rs. 4 
crore in turnover'. 
Further, Gangopadhyay (2000) brought out that 'during mid to late 1970s, TCS 
started gaining ground in the software business. It bagged software business from 
Burroughs, the second largest hardware manufacturer in the U.S., after IBM, during 
1973 followed by the first major order around this period from Institutional Group 
and Information Co. (IGIC), a data center for 10 banks and 2 million customers in the 
U.S. and, another project from American Express on developing an accounts 
receivables system in 1979 swept TCS off the ground, and there was no looking back 
for the Company. 
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Another important entrant around the middle of the origin period span was 
HCL group. The company's history goes bacic to 1975 when six entrepreneurs 
decided to create a computer system and services business in India; started operations 
in computer hardware and technology at a miniature scale, faced many initial 
challenges, went through different phases, but remained in the business during this 
initial phase. Some more Companies had also entered the IT field during this period, 
but mainly in the hardware segment, they could not do well due to various reasons 
including, the prevailing business environment, unfavorable government policies, red-
tapism, various restrictions, foreign exchange shortage debarring imports of 
components and IT related products, license and quota regime, complex import 
procedures, archaic procedures of excise and custom clearance, heavy duties etc. 
Thus, during this stagnant period of around 12 years (1968 to 1980), many players in 
the hardware sector could not survive, few of them partially or fully switched over to 
software later, which was in the stage of infancy and trying to stand on its feet. 
Back in the United States, 1977 onwards the software products and IT based 
services applications and demands were increasing, which started making favorable 
impact on Indian IT industry providing an opportunity and life-blood to Indian IT 
industry, mainly in the software segment. And, on economic and business front, there 
were no much claims during the major part of this period. But beginning with 1977 
and till the end of this phase in 1980, some signs of improvement were evident. 
According to NASSCOM (National Association of Software and Service 
Provider Companies), in an evaluation of 30 developed and developing economies, IT 
investment increases GDP and productivity in all markets examined. It is also 
mentioned that a 10% increase in IT capital investment, can increase GDP by 3.6%. 
On the other hand a 10% increase in labor hour increases GDP 4%. In India, IT 
capital share in India's economy is only 3.5% of the total capital compared to 10% for 
economies invested in IT. In India, it was lowest among all economies considered. 
GDP per hour worked in India is less than three-fourths of the average rate in all 
economies under invested in IT capital. IT capital that does exist in India is not 
widely dispersed: It is the least dispersed due to the factors for low investment in 
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India i.e. (i) Low income levels, impacting investment ability, (ii) protectionist trade 
policy raising the cost of key IT assets, and (iii) non-transparent government 
procurement limiting efficient IT investment by the government. 
India has planned a huge area of IT application in general and sector-wise in 
general viz., banking, telecom, and agriculture (www.nasscom.org), service sector in 
particular. Coming to the productivity issues, we find that due to information 
technology investments the impact is visible in general everywhere from universities 
to factories, from government institutions to call centers. However, empirical 
evidences need to be established at workers' level, at functional unit level, at firm 
level and at industry level. 
1.3.1.2. Communication Media 
Table 1.4 
Communication Media in India (2002-2004) 
Commuiiieation Medium 
Telephones ('000 Main Lines in Use) 
Mobile Cellular Telephones ('000 Subscribers) 
Personal computers ('000 in use) 
Internet users ('000) 
2002 
41,420 
12,688 
7,500 
16,580 
2003 
48,917 
26,154 
N.A. 
18,481 
2004 
43,960 
47,300 
13,030 
35,000 
• 1997: Radio Receivers (' 000 in use): 116,000; Facsimile Machines ('000 in 
Use, Year Ending 31 March) 100. 
• Television Receivers ('000 in Use): 79,000 in 2000; 85,000 in 2001. 
• Non-daily newspaper and other periodicals: 43,781 in 2000; 46,322 in 
2001. 
Source: International Telecommunication Union; UN, Statistical Yearbook (2006): Register 
of Newspapers for India, Ministry of Information and Broadcasting. 
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1.3.1.3 Development 
The highlights of the findings indicate that the Indian IT industry has grown 
its revenues ten folds in the past decade, from USD 4.8 billion in FY 1997-98 to USD 
47.8 billion in FY 2006-07. Its contribution to GDP is estimated to have grown from 
1.2% to 5.4% in the same period ("NASSCOM 2007: India Leadership Forum". 
February 7-9, 2007 Mumbai.). The last decade is testament to the growing impact that 
the Indian IT industry is having on the global and local economies. The industry is 
perfectly poised to tap new opportunities in the offshoring and domestic segments for 
greater wealth and IP creation for the country (B. Ramalinga .Raju, Founder 
Chairman of System Computer Services and Chairman, NASSCOM, Commenting on 
the key findings of the Strategic Review 2007). Indian IT industry's consistent growth 
in both the exports and domestic segments and its ongoing expansion into new 
potentially high growth opportunities reaffirms the continued confidence and global 
competitiveness of the Indian IT sector. The industry will achieve its ambitious target 
of USD 60 billion in exports in 2010. The challenges faced by industry are being 
addressed jointly by the industry, government and other stakeholders through both 
short and long term solutions. Optimistic market signs indicate there is more 
headroom for growth; through large unaddressed areas and the possible unbundling of 
IT-BPO mega-deals with increasing shares of global delivery. The other positive sign 
is the maturing of the domestic IT industry. For the first time ever, the domestic 
industry has broken out of the hardware linked growth pattern and Indian firms are 
playing an increasing role within this segment (Kiran Kamik, President, NASSCOM). 
The Strategic Review 2007 discussing the industry's performance in 2007, estimates 
the growth expected in the current fiscal (FY07) and detailing the service line trends 
observed across the various industry segments over the past year, presents an 
assessment of India's competitiveness as a sourcing destination, analyzes the 
sustainability of each individual factor contributing to India's leadership position and 
provides a view of the outlook projected for the global and Indian IT-ITES(IT Enable 
Services) industries. It outlines the opportunities, challenges and agenda for key 
stakeholders to further extend India's leadership in this area. 
Chapter I 
Application of Information Technology in Iran and India 
Table 1.5 
IT Industry-Sector-wise Break-up (in India) 
(Figures in USD Billion) 
Details of Services 
rr Services 
-Miqwrts 
-Domestic 
ITES-BPO 
-Exports 
-Domestic 
Engineering Services and R&D, Software 
Products 
-Exports 
-Domestic 
Total Software and Services Revenue 
Of which, exports 
Hardware 
Total IT Industry (including Hardware) 
FY 
2004 
10.4 
7.3 
3.1 
3.4 
3.1 
0.3 
2.9 
2.5 
0.4 
16.7 
12.9 
5.0 
21.6 
FY 
2005 
13.5 
10.0 
3.5 
5.2 
4.6 
0.6 
3.9 
3.1 
0.8 
22.6 
17.7 
5.9 
28.4 
FY 
2006 
17.8 
13.3 
4.5 
7.2 
6.3 
0.9 
5.3 
4.0 
1.3 
30.3 
23.6 
7.0 
37.4 
FY 
2007E 
23.7 
18.1 
5.6 
9.5 
8.3 
1.2 
6.5 
4.9 
1.6 
39.7 
31.3 
8.2 
47.8 
Source: www.nasscom.org 
The analysis of above table reveals the following: 
• Steady Growth: The Indian IT-ITES sector (including the domestic and exports 
segments) is expected to exceed USD 47.8 billion in annual revenue in FY07, 
registering an increase of nearly 28 percent in the current fiscal. 
• Contribution to GDP is estimated to be 5.4% up from 4.8% last year (2006). 
• Service and software exports will remain the mainstay of the Sector, contributing 
USD 31.3 billion and beating forecast to register a 32.6% growth. 
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• Increasing traction in offshore product development and engineering services is 
supplementing India's efforts in IP creation. This segment is growing at 22-23 
percent and is expected to report USD 4.9 billion in exports in FY 2006-07. 
• MNC investments will reach an unprecedented scale; over USD 10 billion 
announced in FY 2006-07, will be invested over the next few years. 
• Service-line Expansion: Aiding service providers to take on larger and more 
complex deals, driving up the average size of contracts awarded to Indian firms. 
Indian Service Providers have grown their share of contracts in value term in 
exceeding of USD 50 million from 1% in 2002 to 7% in 2006. 
• High offshore component of delivery and superior execution in multi-location 
delivery will continue to be key differentiators. 
• Broad-based Industry Structure - IT led by large Indian firms, BPO (Business 
Process Outsourcing) by a mix of Indian and MNC third-party providers and 
captives, reflects the depth of the supply-base. 
• Even though larger players continue to lead growth, gradually increasing their 
share in the industry aggregate, several high-performing SMEs also continue to 
matter. 
• Employment Trends & NASSCOM Initiatives: Total IT Software and Services 
employment will reach 1.6 million in FY07. The industry in collaboration with 
the Government and other stakeholders, has taken to several initiatives to further 
enhance the availability and access to suitable talent for IT-ITES in India. 
• The NAC (NASSCOM Assessment of Competence) has been nationally rolled our 
in November 2006, after a successful pilot study and project. This is being taken 
to a number of States in 2007. 
• A comprehensive Skill Assessment and Certification Program for entry-level 
talent and executives (low-middle level management) are underway. 
• Further, an image enhancement program to build greater awareness about the 
career opportunities in this segment is also underway. 
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• NASSCOM has been working with the academia across the country under its IT 
Workforce Development Initiative to encourage and facilitate greater industry 
interaction. NASSCOM has signed MOUs with UGC and AICTE to take forward 
these initiatives. 
• NASSCOM has suggested the concept of experimenting with adapting the Special 
Economic Zone concept (deregulation and removal of restrictions) for education, 
and create Special Education Zones. The long term steps that are needed, include 
much higher Government investment in education, major education reform and 
better compensation and research grants for teachers/researchers. 
• NASSCOM has proposed the setting up of a chain of finishing schools for IT 
professionals to make them more employable with a simple 3-4 months of honing 
of technical skills and imparting soft skill training, helping bridge the manpower 
supply-demand gap by at least 30-40%. It has been proposed that such finishing 
schools be set up by the IITs and National Institutes of Technology. 
Table 1.6 
Employment Figures-Software and Services Sector (in India) 
Sectors 
IT Services 
ITES-BPO 
Engineering Services and R&D, Software 
Products 
Domestic Market (including User 
Organizations) 
Total* 
FY 
2004 
215000 
216000 
81000 
318000 
830000 
FY 
2005 
297000 
316000 
93000 
352000 
1058000 
FY 
2006 
398000 
415000 
115000 
365000 
1293000 
FY 
2007E 
562000 
545000 
144000 
378000 
1629000 
*Figures do not include employees in the hardware sector. 
Source: www.nasscom.org 
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• Domestic Market Matures: It complements the continued growth in IT-ITES 
exports, showing for the first time ever in FY 2006 signs of breaicing out of the 
hardware-led growth. The trend of software and services gaining share is expected 
to continue over the years. 
• The total size of the domestic market is expected to cross USD 15.9 billion in FY 
2006-07, registering a growth of 21 percent over FY 2005-06. 
• Traditionally, this segment has been led by MNCs. However, Indian firms are 
gradually gaining ground. This segment could become a larger SME play, as the 
mid-sized firms increase their levels of IT adoption. 
• Growth Verticals: BFSI, Telecom and Hi-Tech continue to account for 
approximately 60% of the pie. Other verticals viz., manufacturing, retail, 
transportation, healthcare and utilities are also growing rapidly. 
Figure 1.2 
Graph Showing Growth Verticals of BFSI, Telecom and Hi-Tech 
(in India) 
' FY06 
Construction & 
Utilities 
4% 
Airlines & 
Transportation 
2% 
Healthcare 
3% 
Media 
Publishing & 
Entertainment 
4% 
Retail 
8% 
Other 
8% 
Manufacturing 
13% 
Hi -tech 
/Telecom 
20% 
Source: www.nasscom.org 
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• Emerging Locations; With global delivery maturing, newer locations are 
emerging. Yet, India will remain the undisputed leader. 
• John Chambers, of the CISCO Systems, said: "We are expanding our presence in 
India to take advantage of the ample research and development talent available...our 
Global Development Centre is a critical component of our future success." 
• Jack Welch, General Electric said: "A truly global Company will be one that uses 
the intellect and resources of every comer of the world. India is a developed country 
as far as intellectual capital is concerned. The openings of (Offshore) Development 
Centers mark a new level of commitment by GE in India." 
• Michael Dell, Dell Computers, said: "India can become a major part of Dell's 
operations and a major source of the human capital that Dell takes on as a 
Company... and we are looking for further opportunities to take advantage of skilled 
labor." 
• Bill Gates, Microsoft, said: "Three years ago, during my visit to India, the country 
was emerging as an IT superpower. Today, the country is handling the most 
sophisticated projects in the world...I am impressed with the talent we have in our 
India Development Centre and the quality of software being developed." 
• Lawrence J Ellison, Oracle Corp, said: "I love Indian food and only a few 
minutes away from my house in Redwood Shores is Gaylord where I eat a lot of 
naan, dal makhani and baingan bartha. Oracle is committed to India and has 
invested huge amounts of money in engineering. Yes, symbols are important for 
other top CEOs like Gates, John Chambers and Carly Fiorina which have come to 
India, but I am deeply committed to the Indian venture where we have 2000 
employees, which we will scale up to 4,000." 
• Going forward: For India to fully capitalize on the opportunity and sustain a 
disproportionate lead in the global IT-ITES space, stakeholders need to continue 
working towards timely and coherent execution of initiatives to address the supply-
side concerns across the following areas: 
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Augmenting Talent Supply 
Creating World-class Infrastructure 
Strengthening Information Security 
Enhancing Operational Excellence 
Providing Regulatory Support 
Catalyzing Domestic Market Development 
Fostering an Ecosystem for Innovation 
1.4. IT Development in NIGC (Iran) and ONGC (India) 
In this Section, we briefly discussed the development of IT in NIGC (Iran) 
and ONGC (India). The Gas Industry at the hands of NIGC and ONGC (GINO) is 
perceived to be slow in planning and implementing IT development, as compared to 
other industries viz., banking, retailing and manufacturing. However, this attitude on 
their past is rapidly changing; since investment in IT has increased continuously in 
the last years. The main reason for the increase is to improve quality and quantity of 
produces with reducing cost. In addition, a significant increase in IT investment is 
still expected to implement electronic record; to upgrade information system, to 
develop internets; and to use internet for distribution of GINO information, etc. 
Gas information system can be categorized into 'administrative' and 'technical' 
systems. Under a cost based reimbursement, the gas information systems are used 
mainly to bill all charges and to collect these. Thus, they are used for administrative 
purposes, including profiling employees and customers, etc. However, there is a 
major shift from the administrative system to Technical information system, 
beginning several years ago. They are used to improve quality of gas produces and 
better performance of gas providers. Recently, gas GINO has become aware that both 
the administrative and technical systems have to integrate to effectively manage gas 
industry. Yet, developing technical systems and integrating the two systems continues 
to remain a challenging issue. 
During the last several years, Internet technology and Web-enabled 
applications have changed the traditional structure of GINO. A new term called "e-
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gas" is created to achieve improved access, record costs or improved revenue, and 
improved customer satisfaction. The GINO in spite of being information intensive 
continues to depend on manual records (especially in NIGC). In addition, e-gas' is 
not only for cutting costs but also improving the quality and effectiveness of gas 
industry and customer satisfaction. Thus, errors are to be reduced and any duplication 
of managing is to be avoided. On the other hand, due to sensitive nature of technical 
information, protecting customer privacy and security is also a challenge for gas 
organizations. 
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2.1. Economy of Iran 
According to estimates by the World Bank, Iran's Gross National Income 
(GNI) valued in average 2002-04 prices, was US $153,984m., equivalent to $2,300 
per head (or $7,550 per head on an international purchasing-power parity basis). 
During 1995-2004, it was estimated that the population increased at an average annual 
rate of 1.4%, while the per capita gross domestic product (GDP) increased, in real 
terms, by an average of 3.1% per year (The Economist, World in Figures, Profile 
Books, 2003). GDP in real terms increased, by an average annual rate 4.6% during 
1995-2004 with growth recorded 7.8% in 2002-03 (Iranian year March to March) and 
at 8.0% in 2003-04. Following are important sectors of Iran economy. 
Agriculture (including Forestry and Fishing) contributed 11.0% of GDP in 
2003-04. About 23.5% of the employed labor forces were engaged in agriculture at 
the time of the 1996 Census. The principal cash crops are fresh and dried fruit and 
nuts, which accounted for some 14.6% of non-petroleum export earnings in 2003-04. 
The principal subsistence crops are wheat, barley, sugar cane and sugar beet. Imports 
of cereals comprised some 4.0% of the value of total imports in 2002-03. Agricultural 
GDP increased by an average of 3.6% per year during 1995-2004; the sector's GDP 
increased by 12.9% in 2002-03 and by 4.2% in 2003-04. 
Industry (including Mining, Manufacturing, Construction and Power) 
contributed 39.8% of GDP in 2003/04, and engaged 31.2% of the employed labor 
forces as per the 1996 Census. During 1995-2004, industrial GDP increased by an 
average of 2.8% per year. Growth was recorded at 5.4% in 2002-03 and at 10.0% in 
2003-04 (www.worldbank.org)& (Euro, 2006, p.2233). 
Mining (including Petroleum Refining) contributed 18.0% to GDP in 
2003/04; although the Sector engaged only 0.8% of the working population in 1996. 
Metal ores are the major non-hydrocarbon mineral exports, and coal, magnesite and 
gypsum, are also mined. The Sector is dominated by the hydrocarbons Sub-sector, 
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which contributed 18.4% to GDP in 2003-04. At the beginning of 2005, Iran's proven 
reserves of petroleum were estimated at 125,800 m. barrels, sufficient to maintain the 
2005-06 rate of production estimated at 4.2 m. barrels per, day (b/d)-for some 82 
years. With effect from July 2005, Iran's production quota within the Organization of 
the Petroleum Exporting Countries (OPEC) was 4.1 Im. b/d. Iran's reserves of natural 
gas (27,500,000m. cu. m. in 2005, according to the Ministry of Oil), are the second 
largest in the world, after those of Russia. The GDP of the Mining Sector increased by 
an average of 0.8% per year during 1991-92, 2000-01; Mining GDP decreased by 
3.0% in 2002-03, according to official figures; but increased by 15.0% in 2003-04. 
(Euro, 2006, p.2233) 
Manufacturing (excluding Petroleum Refining) contributed 15.2% of GDP 
in 2003-04, engaging 17.8% of the employed labor force in 1996. The most important 
sectors, in terms of value added, are textiles, food processing and transport equipment. 
The Sector's GDP increased by an average of 7.6% per year in 1995-2004, with 
growth of 9.1 % in 2002-03 and of 15.2% in 2003-04 (Euro, 2006, p.2233). 
Principal Sources of Energy is Natural Gas (providing around 76.4% of total 
electricity production in 2002) and petroleum (some 17.8%: in the same year). 
Imports of mineral fuels and lubricants comprised 4.8% of the value of total imparts 
in 2002-03. The first phase of Iran's South Pars offshore gas field (an extension of 
Qatar's North Field) was brought on stream in June 2004. Gas reserves in the South 
Pars field are estimated upto 14,000,000m. cu m, with production of an estimated 
25m. cu m, of natural gas a day at the end of 2004 (Euro, 2006, p.2233). 
The Services contributed: 49.2% of GDP in 2003-04, and engaged 45.3% of 
the employed labor force in 1996. During 1995-2004, the GDP of the Services Sector 
increased by an average of 5.9% per year; the sector's GDP increased by 7.9% in 
2002-03 and by 7.1% in 2003-04 (Euro, 2006, p.2233). 
Trade Surplus: According to preliminary figures, in the year ending March 
2005, Iran recorded a visible trade surplus of US $7,764 m., and there was a surplus 
of $3,989 m., on the current account of the Balance of Payments. In 2002-03, the 
principal source of imports was Germany (which supplied 17.0% of total imports). 
Other major supplier included the United Arab Emirates (UAE) Switzerland. Italy and 
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France. The principal marlcet for exports in 2003 was the UAE (which tooic 22.5% of 
total exports). The People's Republic of China; Singapore and Italy were also 
important markets for Iranian exports other than petroleum and natural gas, Iran's 
principal exports in 2003-04 were chemical products, fruit and nuts, and carpets. 
Exports of petroleum and gas comprised some 80.0% of the value of total exports in 
2003-04. The principal imports in 2002-03, were machinery and transport, equipment, 
basic manufactures, chemicals, and food and live animals (Euro, 2006, p.2233). 
Budget Deficit: For the financial year ending 20 March 2004, Iran recorded 
budget deficit estimated at IR17, 884,000 m., equivalent to 1.5% of the GDP. A 
budgetary surplus of IR 25,083,000 m., was forecast for 2004-05. Iran's total external 
debt was US $11,601 m., at the end of 2003; of which $8,209 m., was long term 
public debt. In that year, the cost of debt-servicing was equivalent to 3.8% of the 
value of exports of goods and services. The annual rate of inflation averaged 24.0% 
during 1990-91, 2000-01 Consumer prices increased by an average of 15.8% in 2002-
03, by 15.6% in 2003-04 and by 15.2% in 2004-05. The rate of unemployment was 
estimated at 11.2% in 2003-04. (Euro, 2006, p.2233) 
WTO (World Trade Organization): Iran is a member of OPEC, of the 
Economic Co-operation Organization (ECO, Euro, 2006, p.2233), of the Developing 
Eight (D-8, Euro, 2006, p.385) Group of Islamic Countries, and was admitted to the 
Group of 15 developing countries (G-15) in mid-2000. Membership talks with the 
World Trade Organization (WTO, Euro, 2006, p. 370) began in May 2005 (Euro, 
2006, p.2234). 
Revenue from the Petroleum: Notable weaknesses in the Iranian economy 
include the Government's dependence on revenue from the Petroleum Sector, high 
rates of unemployment and inflation, and disparities in the distribution of income. 
Additional strain has been placed on domestic resources by the presence in Iran of 
large numbers of refugees from Afghanistan and Iraq. The Third Five-Year 
Development Plan (2000-05) allowed for the private ownership of banks for the first 
time since the Revolution by early 2003 four private banks had been authorized to 
commence operations and the Government declared its intention to privatize all banks 
except Bank Melli Iran. In May 2000, the World Bank (despite US objections) 
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resumed lending to Iran for the first time since 1994. Iran received a further World 
Bank loan in May 2004 to upgrade urban infrastructure and improve water supply and 
sanitation. The Fourth Five-Year Development Plan (FoFYDP), which took effect in 
March 2005, emphasized at job creation, with a target of some 700,000 new posts 
annually. Other priorities included the encouragement of competition, privatization, 
the fostering of a knowledge-based economy and the attraction of foreign investment. 
'Conservatives' attacked the 'reformist' FoFYDP as being hostile to the Constitutional 
goals of social justice and national independence, asserting that it would lead to 
wealth concentration among certain interest groups; although in October 2004, the 
Expediency Council had revoked Articles of the Constitution, advocating a State 
monopoly of the economy. Assisted by buoyant oil revenues, real GDP showed 
sustained growth of around 8% in 2002-03 and 2003-04, but decelerated to an 
estimated 4.8% in 2004-05. The IMF predicted GDP growth of 6% for 2005-06; 
although it also anticipated an increase in unemployment to the tune of 11 %. The 
future of the 'reformist' economic policies embodied by the FoFYDP was rendered 
uncertain by the election to the presidency in June 2005 of Mahmoud Ahmadinejad, 
whose campaign had focused on wealth distribution and greater State control over the 
economy. 
The Tehran Stock Exchange lost 25% of its value in the months following the 
election, reflecting in part investors' uncertainties over the economic direction of an 
Ahmadinejad administration. Nevertheless, the new Government emphasized its 
commitment to implementing the FoFYDP. In his first budget, approved by the Majlis 
in March 2006, Ahmadmejad took advantage of the predicted increase in government 
revenue, based on the assumption of continued high petroleum prices, to propose an 
increase in public spending of some 27% despite concerns that this could aggravate 
Iran's already high rate of inflation. The Hydrocarbons Sector remains the crucial 
element in the Iranian economy, and the Sector's productivity was jeopardized by the 
delay in the appointment of a new Minister of Oil in the second half of 2005 (Euro, 
2006). Iran maintains high domestic fuel subsidies, which restrict its capacity to use 
oil revenue to promote growth. Furthermore, the threat of UN Sanctions in 2006 
(Euro, 2006) raised the possibility that Iran might respond by withholding petroleum 
exports; thereby severely reducing government revenue. In mid-Februar> 2004, 
Chapter 2 27 
Economy of Iran and India - Oil & Gas Resources 
despite US hostility to the deal, the Iranian Government signed in agreement with a 
Japanese Consortium to develop the Azadegan Oilfield (discovered in 1999 and 
believed to contain 5,000m-6,000m barrels of recoverable reserves). Construction of a 
natural gas pipeline linking Iran to Armenia began in 2004, with Iran expected to 
commence gas deliveries in 2007. A projected pipeline to transport natural gas from 
Iran's South Pars field to India via Pakistan remained under consideration in 2006 
(www.iranian.com) & (Euro, 2006, p.2234). 
Currency and Exchange Rate: The value of the Rial, Iran's unit of currency, 
declined substantially between 2002 and 2005. In 2002, a multiple exchange rate was 
replaced by a single floating rate. In late March 2007, the exchange rate was 
approximately 9,300 Rials to the U.S. Dollar. The Tuman, which is worth 10 Rials, is 
the preferred unit of currency in Commerce. (Library of Congress - Federal Research 
Division Country Profile: Iran, March 2007) 
2.2. Economy of India 
In 2004, according to estimates by the World Bank, India's Gross National 
Income (GNI), measured at average 2002-04 prices, was US $ 674,580 m., equivalent 
to $ 620 per head (or $3,100 per head on an international purchasing power parity 
basis). During 1995-2004, it was estimated, that the population increased at an 
average annual rate of 1.6%, while Gross Domestic Product (GDP) per head 
increased, in real terms, by an average of 4.2%. Overall GDP increased, in real terms, 
at an average annual rate of 6.0% during 1995-2004. According to official sources, 
the rate of growth was 8.5% in 2003-04 and 7.5% in 2004-05. In 2005-06, according 
to advance estimates, GDP growth was projected at 8.1 % (Euro, 2006, p.2137). 
Following are important sectors of Indian economy. 
Agriculture (including Forestry and Fishing) contributed 19.6% of GDP in 
2004-05. About 58.3% of the economically active populations were employed in 
agriculture in 2003. The principal cash crops are cotton (cotton accounted for 3.9% of 
total export earnings in 2003-04), tea, rice, spices, sugarcane and groundnuts. Coffee 
and jute production are also important. It was feared that the detection of avian 
influenza in birds in Western India in early 2006, would have a negative impact upon 
the Poultry Sector. The average annual growth rate in the output of the Agricultural 
Chapter 2 28 
Economy of Iran and India - Oil & Gas Resources 
Sector was 2.5% in 1995-2004; agricultural GDP grew by 6.6% in 2003-04. but 
increased by only 0.7% in 2004-05, owing mainly to a weak monsoon. In 2005-06. 
Sectoral growth was estimated at 2.3% (Euro, 2006, p.2137). 
Industry (including Mining, Manufacturing, Power and Construction) 
contributed as estimated 27.3% of GDP in 2004-05. According to World Bank 
estimates, about 12.9% of the working populations were employed in the industrial 
Sector in 1995. Industrial GDP increased at an average annual rate of 5.7% during 
1995-2004; the rate of growth of the GDP of the industrial sector reached 5.6% in 
2003-04 and 8.6% in 2004-05. In 2005-06, Sectoral growth was an estimated 9.0%. 
Mining contributed an estimated 2.6% of GDP in 2004-05, and employed 
0.6% of the working population in 1991. Iron ore and cut diamonds are the major 
mineral exports. Coal, limestone, zinc and lead are also mined. In 2004, India was the 
third largest coal producer in the world after the People's Republic of China and the 
USA. According to the Asian Development Bank (ADB, Euro, 2006, p. 169), mining 
GDP increased at an estimated average annual rate of 4.6% during 1995-96-2004-05. 
Sectoral GDP increased by 5.8% in 2004-05 and by an estimated 1.0% in 2005-06 
(Euro, 2006, p.2137). 
Manufacturing contributed an estimated 16.0% of GDP in 2004/05 and 
employed 10.0% of the working population in 1991. The GDP of the Manufacturing 
Sector increased at an average annual rate of 5.7% during 1995-2004; manufacturing 
GDP rose by 7.1% in 2003/04 and by 8.1% in 2004-05. In 2005-06, Sectoral GDP 
increased by 9.4%, according to advance estimates (Euro, 2006, p.2137). 
Production of electricity rose from 596,543m., KWh in 2002-03 to 633.275 
m., KWh in 2003-04. In 2003-04, thermal plants accounted for an estimated 83.6% of 
total power generation and hydroelectric plants (often dependent on monsoons) for 
13.2%; the remaining 3.2% was contributed by nuclear power. Imports of mineral 
ftiels, lubricants, etc., comprised 29.0% of the cost of total imports in 2003-04 (Euro, 
2006, p.2137). 
The Services Sector, which is dominated by the rapidly expanding data 
processing business, the growing number of business call centers and the Tourism 
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Industry, contributed an estimated 53.2% of GDP in 2004-05, and engaged 20.5% of 
the economically active population in 1991. The GDP of the Services Sector 
increased by an average of 8.2% per year in 1995-2004; the rate of growth reached 
7.5% in 2003/04 and 9.9% in 2004-05. In 2005-06, Sectoral GDP increased by an 
estimated 9.8% (Euro, 2006, p.2137). 
Trade Deficit: In 2003, India recorded a trade deficit of US 88.870m., and 
there was a surplus of $ 6,853m., on the Current Account of the Balance of Payments. 
In 2004-05, the principal source of imports was the People's Republic of China 
(6.3%) and the principal market for exports (16.7%) was the USA. Other major 
trading partners were the United Kingdom, the United Arab Emirates, Belgium, 
Singapore, Hong Kong and Germany. The principal exports in 2003-04 were pearls, 
precious and semi-precious stones, ready-made garments and mineral fuels and 
lubricants. The principal imports were mineral fiaels and lubricants, pearls, precious 
and semi-precious stones and nuclear reactors, boilers, machinery and mechanical 
appliances (Euro, 2006, p.2137). 
Public Finance: In the financial year, ending 31 March 2006, there was a 
projected budgetary deficit of Rs. 1,511,440 m., equivalent to 4.7% of GDP. In 2003, 
according to the UN Development Programme (UNDP), India's total official 
development assistance stood at US $942.2 m., India's total external debt was 
$113,467 m., at the end of 2003; of which $92,822 m., was long term public debt. In 
that year, the cost of debt-servicing was equivalent to 18.1% of earnings from the 
exports of goods and services. The average annual rate of inflation was an estimated 
4.4% during 1995-2004, consumer prices rose by 4.1% in 2003 and by 2.8% in 2004. 
In rural India, the number of people wholly unemployed comprised about 6% of the 
potential labor force for adult's males in the early 2000s, but the proportion was 
around 23% when account was taken of underemployment (Euro, 2006, p.2137). 
ADB (Asian Development Bank): India is a member of the ADB, of the UN 
Economic and Social Commission for Asia and the Pacific (ESCAP), of the South 
Asian Association for Regional Co-operation (SAARC) and of the Colombo Plan 
(Euro, 2006, p.385). 
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Economic Reforms: The process of wide-ranging economic reform initiated 
in 1991, including trade and investment liberalization, industrial deregulation, 
disinvestments by the Government in public enterprises and their gradual 
privatization, financial and tax reforms, etc., has continued despite several changes in 
government at the Centre. By 2006, a variety of Sectors-including Power, Coal, 
Telecommunications, Postal Services, Tourism, Car Manufacturing, Transport (with 
the exception of the railways) and insurance-had been opened up to private (domestic 
and foreign) investment. Restrictions on foreign participation in a number of Sectors 
(including the Pharmaceuticals Industry) were eased or removed in 2001-02 to 
encourage greater foreign investment. In January 2004, the Government agreed to 
raise limits on foreign investment in the Petroleum and Banking Sectors and, in 
August, limits were also raised on Investment in the Telecommunications, Insurance 
and Civil Aviation industries. In February 2005 the Government announced that, in 
addition, up to 100% foreign direct investment (FDI) would be permitted in the 
Construction Sector. In 2001-02, India recorded a Current Account surplus for the 
first time in 23 years. The surplus increased in 2002-03, but declined in 2003-04, and 
in 2004-05 a deficit was recorded, owing largely to an increase in imports, driven by 
the country's ongoing economic expansion. The economic policies of the new. 
Congress-led United Progressive Alliance (UPA) Government elected in May 2004, 
while stressing continued governmental commitment to economic reform, also 
emphasized increased spending on education and health, public investment in 
infrastructure and employment creation. 
In August of the year, the Government announced a Trade Policy intended to 
encourage exports and double India's share of global trade over the next five years. In 
November 2004, an Investment Commission was established, which was charged with 
encouraging investment both from overseas and from within India itself. India's 
attractiveness as a destination for foreign investment increased markedly in the early 
21^ * century. The 206-07 Union budget, announced in February 2006, focused on 
increasing rural employment, promoting the expansion of the agricultural sector, 
developing national infrastructure and encouraging investment. Ongoing attempts to 
address India's unwieldy fiscal deficit (traditionally exacerbated by the country's 
modest tax base and cumbersome local government apparatus) have been largely 
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frustrated by the repeated stalling of the divestment programme and the costs 
associated with natural disasters and volatile foreign relations and internal security 
concerns; the deficit remains a major cause of concern to potential foreign investors 
and international donors. The 2006-07 Union budgets envisaged a fiscal deficit 
equivalent to 3.8% of GDP. Value-added tax was introduced at state level in April 
2005, eventually to replace the central sales tax; by November 2004. 26 States had 
agreed to implement the tax. In 2005-06, the reform agenda of the UPA Government 
came under increasing pressure from its allies in the Left Front, whose support was 
necessary if the Government was to successfully implement its economic policies. 
Several planned divestments were abandoned as a result of Left Front opposition, and 
in September 2005 workers in the banking and civil-aviation industries staged strike, 
an action in protest at the planned privatization of airports in Mumbai and New Delhi 
and plans to attract foreign investment into the Banking Sector. Another strike took 
place in February 2006. 
Left Front influence was once again evident in a plan revealed in late 2005 to 
guarantee 100 days of work annually to every rural family. The increased expenditure 
upon which this scheme was contingent, would hamper efforts to reduce India's 
mounting fiscal deficit, as would Left Front opposition to government attempts to 
reduce food subsidies in order to promote budgetary savings. Significant 
infi-astructural development continued to be necessary if the Indian economy was to 
maintain its rapid rate of expansion. Furthermore, the growing income inequality 
brought about by the country's swift economic growth, generated fears that the 
widening division between rich and the poor might lead to wide spread social unrest if 
its causes were not addressed. Preliminary official figures for 2005-06 indicated that 
GDP had grown by 8.1% in that year, with expansion driven by the Manufacturing 
and Services Sectors. It was hoped that attempts to restore normal relations between 
India and Pakistan from 2004 and the implementation of a South Asia Free Trade 
Area (SAFTA) from P' January 2006 would lead to an increase in trade between the 
two neighbors. The late 1990s witnessed India's rapid emergence as a 'Software 
Superpower'. 
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In 2000, software exports constituted the country's single largest export item. 
The rapidly expanding industry presented increasing employment opportunities. 
Nevertheless, concern grew over the high number of qualified information technology 
professionals leaving the country for better-paid work elsewhere. In the early 2000s, 
business Call Centers had become the fastest growing industry in India expanding by 
70% in 2002. An increasing number of multinational companies were transferring 
their Call Centre operations to India, largely owing to cheaper labor costs and low 
long distance telephone charges. More than 348,000 people were employed in the 
outsourcing industry in 2004-05. In that year, software exports reached US $ 17,200 
m., of the total, the outsourcing industry provided $ 5,200 m., The National 
Association of Software and Service Companies had forecast that the revenue from 
Call Centers would reach $24,000 m., annually by 2008 (Euro, 2006, p.2137). 
Currency and Exchange Rates: Money Units: 100 paisa (singular: paisa) = 1 
Indian rupee (Rs.). Average Exchange Rate (rupees per US $) = 41.58 (Union Bank of 
India, 2007). 
2.3. Overview on Oil and Gas 
2.3.1. Increasing Trend of Natural Gas Value 
Natural gas will turn into one of the world's main energy sources in only less 
than two decades. Due to increasing global energy consumption, it could be expected 
for countries that are somehow enriched with such scarce resources and capable of 
having the necessary technology in upstream and downstream industries, to play a 
significant role in the future economy of the world. 
Natural gas continues to maintain the fastest consumption growth rate among 
the world's primary energy sources and has the highest consumption growth rate 
among the developing countries. Based upon "International Energy Prospect" 
scenario, the global natural gas consumption during the years 2001-2025, will 
experience an average growth rate of 2.8% which is comparable to annual growth rate 
of 1.8% for oil and 1.5% for coal. 
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In the industrial countries with extensive natural gas markets, natural gas 
dependency is expected to increase with almost twice the anticipated growth rate for 
oil. 
Several international transmission pipelines have been planned or are under 
construction as global gas consumption prediction increases indicate the need to 
construct facilities to transmit new gas resources to the market destinations of this 
product. 
The very fact that several natural gas resources are far from demand centers 
along with decreasing cost of LNG (Liquefied Natural Gas) chains has almost turned 
this industry to become more competitive. The profitability of gas transmission to 
demand markets presently depends on market prices; while the gas pricing method is 
not similar to that of oil. 
More than 50% of global oil consumption is traced at international levels; 
whereas natural gas markets have intrinsically regional inclinations, and prices to a 
great extent can fluctuate from one country to another. 
The country's energy policy is based upon maximum allocation of natural gas 
reservoirs and increasing gas share in the basket of energy carriers through expansion 
of domestic gas networks and enhancement of Iran's disposition in gas exports to 
international markets, which would provide substantial savings in the consumption of 
crude oil and oil products to increase export incomes of the country (NIGC 
Developing Plans, 2005-2006, p.3). 
2.3.2. Significance of Oil and Natural Gas 
In developing countries, businesses and individuals are demanding greater 
mobility for themselves and their products. World vehicle ownership is projected to 
increase from 122 vehicles per thousand people in 1999 to 144 vehicles per thousand 
in 2020, with most of the growth occurring in developing nations. In China, for 
example, the numbers of cars have been growing by 20% per year (International 
Energy Outlook, 2003). Airports are being added in these countries as well, 
expanding jet fuel demand. Oil is expected to remain the primary fuel source for 
transportation in the near future. As projected, transportation fuels will account for 
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almost 57% of total world oil consumption by 2020 (International Energy Outlook, 
2002). World population is currently around 6 billion people, but is expected to grow 
to approximately 7.6 billion by 2020. That will add to the increasing demand for 
transportation fuels, electricity, and many other consumer products made from oil and 
natural gas (www.opec.org). 
As Natural Gas bums cleaner than oil or coal, having environmental benefit, 
its use is growing in all economic sectors. Decades ago, Natural Gas was seen as an 
unwanted by-product of oil, but now, its value has been recognized. Developing 
nations are using this resource to build their economies. Natural Gas is also chilled to 
a liquid state (LNG); whereby its transportation across oceans by tanker becomes 
possible. Development of technology has made it easy to convert Natural Gas to 
Liquids (NGL) to enable its transportation. 
The world economy sustains itself on Oil and Natural Gas. These fuels have 
improved quality of life. They enable us to go anywhere; they supply products we 
need, and they create jobs. Without Oil and Natural Gas, quality of life would decline 
and people in developing nations would not be able to improve their standard of 
living. Thus, Oil and Gas have their value the world economy (www.bp.com). 
2.3.3. The Oil and Natural Gas Reservoir 
Millions of years ago, the Oil and Gas that formed in the source rock deep 
within the earth, moved upward through tiny, connected pore spaces in the rocks. 
Some seeped out at the surface of the earth. But most of the petroleum hydrocarbons 
were trapped by nonporous rocks or other barriers, not allowing it to migrate any 
further. These underground traps of Oil and Gas are called reservoirs. Thus, reservoirs 
are not underground "lakes" of oil; they are made up of porous and permeable rocks 
that can hold significant amounts of Oil and Gas within their pore spaces. The 
properties of these rocks allow the Oil and Natural Gas within them to flow through 
the pore spaces to a "Producing Well". 
Future, reservoirs may be hundreds of feet below the surface, or thousands, 
and sometimes tens of thousands of feet below the surface of the earth. (In the U.S., a 
few reservoirs have been discovered at depths greater than 30,000 feet (9.15 Kms). 
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Therefore, many offshore wells are drilled in thousands of feet of water and penetrate 
tens of thousands of feet into the sediments below the sea floor. 
Most reservoirs contain Oil, Gas, and Water. Gravity acts on the fluids to try 
to separate them in the reservoir according to their density, with Gas being on top, 
followed by Oil and then Water. However, other parameters, such as fluid/rock 
properties and solubility restrict complete gravitational separation. When a well 
produces fluids from a subsurface reservoir, typically Oil and Water, some Gas is 
often recovered. 
Technological innovation makes it easier to find new deposits of Oil and Gas, 
and to get more Oil or Gas from each reservoir that is discovered. For example, new 
drilling techniques have made it feasible to intersect a long, thin reservoir horizontally 
instead of vertically, thus enabling the Oil or Gas from the reservoir to be recovered 
with fewer wells. Thus, technology has greatly enhanced the Oil and Gas industry's 
ability to find and recover more of the finite amount of Oil and Gas, created millions 
of years ago. 
Today, more than 100 countries around the world produce Oil and Natural Gas 
that power our homes, transportation, and businesses. Further, of these while most 
countries produce both Oil and Natural Gas, a few produce only Natural Gas (BP 
Statistical Review of World Energy, 2004). 
The ten largest oil-producing countries in 2002 were Saudi Arabia, Russia, 
United States, Iran, China, Mexico, Norway, Venezuela, United Kingdom, and 
Canada. (International Energy Annual, 2002, March 2004). In 2002, the ten largest 
Natural Gas producing countries were Russia, United States, Canada, United 
Kingdom, Algeria, Netherlands, Iran, Indonesia, Norway, and Uzbekistan 
(International Energy Annual, 2002, March 2004). Natural Gas is difficult to transport 
over long distances. Most of the Natural Gas producing countries consumed it within 
the country itself or export it to a neighboring country through pipeline. Technology 
for liquefying Natural Gas to enable its transportation in tankers (like oil), is 
improving. Yet, the volume of natural gas export in this manner remains limited 
(International Energy Agency (lEA), Energy Prices and Taxes; Energy Statistics and 
Balances; Monthly Oil/Gas Data Services, 2004). 
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A growing percentage of the world's production lives in offshore areas viz., 
the Gulf of Mexico, the North Sea, Western Africa (Angola, Nigeria), and Asia 
(China, Vietnam, and Australia). In spite of offshore production posing significant 
technical challenges, technology advances are enabling the industry to increase 
offshore production, as has happened in the past decade. Remotely Operated Vehicles 
(ROVs) that can maintain wellheads and equipment on the ocean's floor are just one 
example of the technology that has been expanding the world's producing horizons. 
Table 2.1 
World Marketed Production of Natural Gas by Region 2001-2005 
(million standard cum) 
Continents 
North 
America 
Latin 
America 
Eastern 
Europe 
Western 
Europe 
Middle 
East 
Africa 
Asia and 
Pacific 
Total 
World 
OPEC 
OPEC 
Percentage 
Year 
2001 
742,345 
138,770 
746,530 
284,750 
227,070 
130,270 
281,290 
2,551,025 
395,640 
15.5 
Year 
2002 
723,856 
139,215 
761,100 
293,940 
247,860 
134,344 
299,010 
2,599,325 
417,589 
16.1 
Year 
2003 
723,823 
151,890 
793,590 
295,910 
261,590 
145,152 
319,760 
2,691,474 
435,972 
16.2 
Year 
2004 
714,823 
167,495 
803,660 
302,240 
288,393 
151,857 
341,300 
2,769,768 
469,715 
17.0 
Year 
2005 
702,153 
174,800 
821,430 
292,240 
306,330 
171,735 
368,200 
2,836,888 
498,375 
17.6 
% 
change 
05/01 
-5.4 
26.0 
10.0 
2.6 
34.9 
31.8 
30.9 
11.2 
26.0 
Source: www.opec.org 
The table above shows percentage change of natural gas production in 2005 
over 2001. As can be describe most of the results are positive. Further, to reap the 
benefits of an increasing natural gas production in the world, it is essential to pay 
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required attention to IT investment and its productive use to the benefit of the 
industry, its output and marketing. 
Table 2.2 
World Marketed Production of Natural Gas by Country, 2001-2005 
(million standard cu m) 
Continents/ 
Countries 
North 
America 
Canada 
United States 
Latin 
America 
Argentina 
Bolivia 
Brazil 
Chile 
Colombia 
Mexico 
Trinidad & 
Tobago 
Venezuela 
Others 
Eastern 
Europe 
Hungary 
Poland 
Romania 
Former 
USSR 
Others 
Western 
Europe 
Denmark 
Germany 
Italy 
2001 
742,345 
186,800 
555,545 
138,770 
37,140 
4,680 
6,620 
1,200 
6,090 
35,310 
15,190 
31,710 
830 
746,530 
3,150 
4,000 
13,000 
726,030 
350 
284,750 
8,300 
21,440 
15,520 
2002 
723,856 
187,810 
536,046 
139,215 
36,110 
5,800 
8,130 
1,100 
6,160 
35,310 
17,300 
28,415 
890 
761,100 
3,060 
4,000 
11,000 
742,690 
350 
293,940 
8,400 
20,200 
14,580 
2003 
723,823 
182,700 
540,882 
151,890 
41,000 
6,700 
8,800 
1,100 
6,090 
36,400 
24,700 
26,060 
1,040 
793,590 
2,940 
4,100 
12,900 
773,300 
350 
295,910 
7,980 
19,650 
13,890 
2004 
714,823 
183,600 
531,223 
167,495 
44,900 
10,100 
9,700 
1,090 
6,400 
37,400 
28,100 
28,405 
1,400 
803,660 
2,730 
4,400 
12,600 
783,200 
730 
302,240 
9,450 
18,300 
12,980 
2005 
702,153 
185,500 
516,653 
174,800 
45,600 
12,300 
9,800 
1,300 
6,800 
39,500 
29,000 
28,900 
1,600 
821,430 
2,600 
4,300 
12,300 
801,500 
730 
292,240 
10,400 
17,800 
12,000 
% 
change 
05/04 
-1.8 
l.O 
-2.7 
4.4 
\ 
4.4 ' 
21.8 J 
« 1.0 i 
19.3 1 
6.3 ^ 
5.6 
3.2 
1.7 
14.3 
2.2 
-4.8 
-2.3; 
-2.4 
2.3 
-
-3.3 
10.1 
-2.7 
-7.6 ^ 
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Table 2.2 Contd.... 
Continents/ 
Countries 
Netherlands 
Norway 
United 
Kingdom 
Others 
Middle East 
Bahrain 
IR Iran 
Iraq 
Kuwait 
Oman 
Qatar 
Saudi Arabia 
Syrian Arab 
Republic 
United Arab 
Emirates 
Others 
Africa 
Algeria 
Egypt 
SP Libyan 
AJ 
Nigeria 
Others 
Asia and 
Pacific 
Australia 
Bangladesh 
Brunei 
China 
India 
Indonesia 
Malaysia 
Myanmar 
2001 
72,260 
55,100 
104,470 
7,580 
227,070 
8,900 
66,000 
2,760 
9,500 
13,970 
27,000 
53,690 
5,590 
39,360 
300 
130,270 
78,240 
24,450 
6,180 
14,900 
6,500 
281,290 
33,600 
10,300 
10,350 
30,300 
24,100 
66,300 
46,940 
7,000 
2002 
71,240 
68,310 
103,590 
7,620 
247,860 
9,460 
75,000 
2,360 
8,710 
15,000 
29,500 
57,320 
6,800 
43,390 
320 
134344 
80,367 
25,000 
6,210 
15,967 
6,800 
299,010 
34,600 
11,100 
10,850 
32,630 
26,200 
70,350 
48,500 
8,400 
2003 
68,400 
76,140 
102,850 
7,000 
261,590 
9,600 
81,500 
1,100 
10,000 
16,500 
31,400 
60,060 
6,300 
44,800 
330 
145,152 
82,829 
30,000 
6,400 
19,023 
6,900 
319,760 
34,200 
12,200 
12,400 
34,100 
27,300 
72,800 
56,800 
9,600 
2004 
77,500 
81,000 
95,970 
7,040 
288,393 
9,800 
89,663 
1,750 
10,900 
17,200 
39,170 
60,680 
6,850 
46,290 
1,090 
151,857 
82,009 
32,400 
8,060 
22,388 
7,000 
341,300 
34,700 
13,100 
12,200 
40,800 
28,200 
75,400 
62,400 
10,200 
2005 
72,000 
85,000 
88,000 
7,040 
306,330 
9,900 
94,550 
2,650 
12,200 
17,500 
43,500 
71,240 
7,100 
46,600 
1,090 
171,735 
89,235 
42,000 
11,700 
21,800 
7,000 
368,200 
38,400 
14,000 
12,000 
47,980 
30,400 
76,000 
66,000 
13,000 
change' 
05/04 
-7.1 
4.9 
[-8.3 
- • 
6.2 
1.0 
5.5 
51.4 
11.9 
1.7 
11.1 
17.4 
3.6 
0.7 
_ 
13.1 
8.8 
29.6 
45.2: J 
-2.6 
-
7.9 '^:'"" 
10.7 
6.9 
-1.6 
17.6 
7.8 
0.8 
5.8 
,27.5 
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Table 2.2 Contd. 
Continents/ 
Countries 
New Ziealand 
Pakistan 
Thailand 
Others 
Total world 
OPEC 
OPEC 
percentage 
2001 
5,900 
21,930 
18,670 
5,900 
2,551,025 
395,640 
15.5 
2002 
5,600 
22,900 
19,980 
7,900 
2,599,325 
417,589 
16.1 
2003 
4,300 
25,200 
21,760 
9,100 
2,691,474 
435,972 
16.2 
2004 
3,800 
27,400 
22,400 
10,700 
2,769,768 
469,715 
17.0 
2005 
3,700 
30,500 
23,700 
12,500 
2,836,888 
498,375 
17.6 
change' 
05/04^ 
-2.6 
11.3 
5.8 
16.8 
2.4 
6.1 
Source: www.opec.org 
The table above shows percentage change of natural gas production in 2005 
over 2004. As can be discerned, most of the results are positive. Further, to reap the 
benefits of an increasing natural gas production in India and Iran, it is essential to pay 
required attention to IT investment and its productive use to the benefit of the 
industry, its output and marketing. 
2.3.4. Transporting and Storing Natural Gas 
Natural Gas is transported sometimes thousands of miles by the pipelines to its 
final destination. A machine, called Compressor, increases the pressure of the Gas, 
forcing it to move along the pipelines. Compressor stations move the Gas along the 
pipelines at about 15 miles per hour. Sometimes, Gas moved along such as in 
subterranean highway is temporarily stored in huge underground reservoirs 
(www.opec.org). 
2.4. Energy in Iran 
2.4.1. Introduction 
Iran possesses abundant fuels from which to generate energy, ranking second 
in the world in Natural Gas reserves and third in Oil reserves. Nevertheless, in 2005 
Iran spent US$4 billion dollars on fuel imports, mainly because of inefficient 
domestic use. Oil industry output averaged 4 million barrels per day in 2005, 
compared with the peak output of 6 million barrels per day reached in 1974. In the 
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early 2000s, the industry infrastructure was increasingly inefficient because of 
technological lags. Only a few exploratory wells could be drilled in 2005. 
In 2005, a large share of Iran's Natural Gas reserves were believed to remain 
untapped; although Gas already accounted for nearly one-half of energy consumption. 
With massive Government investments planned, the share of Gas in energy 
production was expected to rise sharply in the ensuing years. 
By 2004, the addition of new hydroelectric stations and the streamlining of 
conventional coal- and oil-fired stations increased the installed capacity to 33,000 
Megawatts. Of that amount, about 75 % was based on Natural Gas, 18 % on Oil, and 
7% on Hydroelectric Power. In 2004, Iran opened its first wind-powered and 
geothermal plants, and the first solar thermal plant was to come online in 2009. 
Demographic trends and intensified industrialization have caused electric power 
demand to grow by 8% per year. The Government's goal of 53,000 Megawatts of 
installed capacity by 2010, is to be reached by bringing online new gas-fired plants, 
financed by independent power producers including those with foreign investment 
backing, and by adding hydroelectric and nuclear power generating capacity. In 2005, 
Iran's electricity imports were greater than its exports by about 500 million kilowatt-
hours-exchanges were made with all neighboring countries (United Nations, Energy 
Statistics Yearbook; Monthly Bulletin of Statistics, 2005). 
Iran containing an estimated 812 trillion cubic feet (Tcf) in proven natural gas 
reserves, in the world's second largest, is surpassed only by those found in Russia. 
Around 62% of Iranian Natural Gas reserves are located in non-associated fields, and 
have not been developed, meaning that Iran has huge potential for Gas development. 
Major non-associated Gas Fields include: South Pars (280-500 Tcf of gas reserves). 
North Pars (50 Tcf), Kangan (29 Tcf), Nar (13 Tcf), Khangiran (11 Tcf), and several 
others. 
Despite the fact that domestic Natural Gas demand is growing rapidly, Iran 
has the potential to be a Large Natural Gas exporter due to its enormous reserves. In 
2001, Iran produced about 2.2 Tcf of Natural Gas. Of this, around 10% is flared, and 
approximately 30% is reinjected in part for enhanced oil recovery efforts. Natural Gas 
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treatment and processing plants include Kangan-Nar, Aghar-Dalan, Ahwaz, Marun-4, 
Bid Boland, and Asaluyeh. 
Currently, Natural Gas accounts for nearly half of Iran's total energy 
consumption, and the Government plans billions of dollars worth of further 
investment in the coming years to increase this share. The price of Natural Gas to 
consumers is State-controlled (Library of Congress - Federal Research Division 
Country Profile: Iran, 2006). 
2.4.2. Natural Gas Trade 
With almost unlimited Natural Gas production potential, Iran is looking to 
export large volumes of it. Besides Turkey, potential customers for Iranian Gas 
exports include Ukraine, European countries, India, Pakistan, Armenia, 
Azerbaijan, Taiwan, South Korea, and coastal China. Exports could be either via 
pipeline or by LNG tanker, with possible LNG export terminals at Asaluyeh or in 
Kish Island. In March 2003, BG (British Gas) and NIOC (National Iranian Oil 
Company) reportedly were in advanced talks on developing a $1.4 billion LNG plant 
at Bandar Tombak on the Persian Gulf Coast. The plant is to comprise two LNG 
trains, with a capacity of 4.5-5 million tons per year each, with possible completion in 
2007-2008 (www.nioc.org). 
In late January 2002, Iran and Turkey officially inaugurated a much-delayed 
Natural Gas pipeline link between the two countries. This follows several years of 
delays due to economic, political, and technical factors. In 1996, Iran and Turkey had 
signed a $20 billion agreement that called for Iran to supply Turkey with more than 
8 Tcf of Natural Gas over a period of 22 years, beginning in late 1999. Officials in 
Turkey and Iran variously blamed U. S. Sanctions, financing problems on the Turkish 
leg of the $1.9 billion pipeline, economic recession in Turkey, and delays by the 
Iranians in completing an important Metering Station for delaying the 
project. Exports of Iranian Natural Gas to Turkey could reach 350 Bcf per year by 
2007. There are questions, however, whether Turkish demand will grow rapidly 
enough to absorb this volume of gas from Iran, in addition to gas slated to be supplied 
by Russia, Algeria, and Nigeria. In June 2002, for instance, Turkey halted Iranian 
Gas imports, ostensibly due to "quality problems" but more likely due to lack of 
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demand in Turkey. In mid-November 2002, Turi<ey announced that it was resuming 
Gas imports from Iran (Middle East Economic Survey, 2003). 
In October 2002, the International Atomic Energy Agency (IAEA) predicted 
(that) "Iran will be a major global Natural Gas supplier in the future," especiall> to 
Europe. Iran reportedly is shooting for around 300 BCF per year of Natural Gas 
exports to Europe via Turkey by 2007. Along these lines, Greece and Iran signed a 
$300 million agreement in March 2002 which calls for extending the Natural Gas 
pipeline from Iran to Turkey into northern Greece. Then it could be transported to 
Europe via Bulgaria and possibly Romania, or via an undersea pipeline to Italy, where 
the demand for Gas is expected to grow rapidly in the coming years. Making an 
overland route is more likely as the deep water option could be extremely expensive. 
In January 2003, Iran and Kuwait signed a MoU (Memorandum of 
Understanding) on Iran's Gas exports of around 110 Bcf per year to Kuwait by 2005. 
The Gas is to be used for power generation. The National Iranian Gas Company 
(NIGC) has been responsible for the development of the Natural Gas transmission 
system through the country. The characteristics of the internal Gas transmission 
system is impacted by the especial geographical characteristics of the Oil and Gas 
fields within the country, which in effect is presently allowing the country to enjoy a 
vast grid of interconnected national Gas transmission system (International Energy 
Agency (lEA), Energy Prices and Taxes; Energy Statistics and Balances; Monthly 
Oil/Gas Data Services, 2006). 
The development of this system towards the substitution of Natural Gas with 
the basket of energy carriers and security of energy supply will continue to be 
considered in the future plans by NIGC. 
2.4.3. NIGC (National Iranian Gas Company) 
The National Iranian Gas Company, one of the four main companies affiliated 
to the Islamic Republic of Iran's Ministry of Oil, has been established with an initial 
capital of 25 billion Rials in year 1966. 
This Company since of its establishment to the present time, has slowly 
developed capabilities and various resources such as expert manpower with practical 
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and scientific knowledge and also tools and machinery and several advanced and 
modem workshops for its operation activities according to economic and social 
growth and development of the country and utilization of Natural Gas as one of the 
main sources of energy supply and foreign income, so that today it is capable of 
directly executing its activities with excellent calculation and performance in the area 
of design and engineering, procurement of project goods from different sources, 
execution, construction, implementation, operation, maintenance and overhauling of 
treating plants, high pressure transmission pipelines, compressor stations, basic grids 
and distribution networks, cathodic protection systems, communication systems and 
remote control, control and instruments and other activities such as financial, 
administrative, organizational and personnel systems in accordance with international 
norms and standards. 
Thus the company has attempted to continue maintaining its operations 
especially during emergency and unusual conditions by utilizing expert and faithful 
manpower finding scientific, practical and logical solutions to problems and 
difficulties caused by expansion of investment and current operations and also due to 
modification, exchange and utilization of practical and scientific resources and 
technical knowledge. Techniques and creativity and invention and origination provide 
necessary guarantees for continuation of normal and optimum operations, while the 
access of gas industry to such complex capabilities in less than 30 years seems to be a 
miracle rather than a reality (NIGC, Annual Report, 2003, pp.8-9). The National 
Iranian Gas Company (NIGC) has been responsible for the development of Natural 
Gas transmission system throughout the country. Figure 2.1 on next page shows the 
position of NIGC among the four main companies, affiliated to the Islamic Republic 
of Iran's Ministry of Oil. 
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Figure 2.1 
Position of NIGC among the Four Main Companies 
Ministry of Petroleum 
Islamic Republic of Iran 
NIOPDC NIOC NIGC NPC 
Source: NIGC Annual Report, 2003 
2.4.3.1. NIGC's Main Activities 
Gas Treatment 
Gas Transmission 
Gas Distribution 
Research and Development 
Engineering and Construction 
Gas Trade (Export and Import) 
Underground Storage 
. NIGC in Brief 
Founded 
No. of Employees 
Sub-Companies 
Paid up Capital 
Assets 
2.4.3 
1966 
15,350 
35 
698 Million USD 
9,712 Million USD 
2.4.3.3. NIGC Developing Plans 
Iranian Gas Trunkline IV: The Fourth Gas Trunlcline is under construction to 
transmit portions of South Pars and Parsian Gas Treating plants to consumption 
regions for a volume of 110 million cubic meters/day with approximate length of 
1030 kilometers and a diameter of 56 inches, beginning from South Pars Gas Treating 
Plants to Neyzar Compressor Station. The Fourth Gas Transmission Trunkline 
includes two Construction Sections with two Compressor Stations. This pipeline was 
connected to the gas transmission network to Pol Kaleh Compressor Station in 
Esfahan in the year 2004 with a total length of 798 kilometers. 
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To supply gas requirements of Pars Province, the construction activities for the 
first Section of the Fourth Trunlcline for a length of 351 kilometers performed with 
priority, was completed and became operational in July 2004. 
The Second Section starting from KP 351 (Shiraz Extension) has been 
constructed upto KP 798 and extension of the pipeline up to Neyzar for a length of 
230 kilometers (NIGC Developing Plans, 2005-2006, p.4). 
The Fifth Trunkline: This Pipeline will be constructed to deliver the gas production 
of phases 6, 7 and 8 of the South Pars Reservoir for injection to Khoozestan Oil 
Reservoirs. 
The volume of delivered sour Gas is approximately 75 million cubic 
meters/day which will be transmitted through a 56 inches pipeline for a length of 504 
kilometers from Assaluye to Agha Jari. There will be five Compressor Stations to be 
installed en route the pipeline. The design, procurement and construction contract 
(EPC) has already been concluded (in 2005). 
Route preparation activities have been completed and mechanical activities 
will commence after the supply of 56 inches pipes (NIGC Developing Plans, 2005-
2006, p.5). 
Iranian Gas Trunkline VI: The construction of Iranian Gas Trunkline VI (lGAT-6) 
has been considered to supply the Gas requirements of Bushehr and Khoozestan 
Provinces and Gas injection to oil wells in the Southern regions of the country. 
The length of the pipeline is 492 kilometers and the diameter 56 inches with 
gas supply from South Pars. The general route of the pipeline will be parallel with 
IGAT-5 with operating pressure of 1305 psi, and transmission capacity will be 
approximately 90 million cubic meters/day, utilizing two Compressor Stations en 
route (NIGC Developing Plans, 2005-2006, p.6). 
The Sistan and Baluchestan Gas Transmission Pileline (IGAT VII): The intention 
for construction of this pipeline is transmission of Gas requirements of Sistan and 
Baluchestan Provinces and some Gas requirements of Hormuzgan and Kerman 
Provinces and Gas exports to the United Arab Emirates and also Pakistan and India 
through Gas production of South Pars reservoir. 
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The source of phases 9 & 10 of South Pars reservoir development project is in 
the Bushehr Province and its destination in the first stage is the city of Iranshahr in the 
Sistan and Baluchestan Provinces of the country. 
The route finding activities of the project has been performed utilizing satellite 
pictures and digitized topographical and geological maps and in consideration of all 
dominant factors for route selection, technical regulations design rights. 
The selected route has been surveyed in several stages through air and ground-
necessary corrections have been implemented respectively. The construction of this 
transmission pipeline could provide a leading role in the industrial development of 
Hormozgan, Sistan and Baluchestan Provinces (NIGC Developing Plans, 2005-2006, 
p.7). 
The Iranian Gas Trunkline VIII: In regard to the estimated increasing Gas demands 
of the country, the study of Iranian Gas Trunkline VIII (IGAT-8) has been concluded 
by the Planning Directorate in the framework of country's Total Gas Transmission 
System Requirements Study during 2005-2009. 
According to this Report, in year 2006, in addition to the utilization of IGAT-
4, it was considered necessary to utilize a Section of lGAT-8 (between Parsian Gas 
Treating plant to the city of Naien) for the transmission of South Pars' new phase 
productions and Parsian Gas Treating Plant productions. 
In the framework of this Study, the transmission pipeline should become 
thoroughly operational in 2007, connecting to Tehran's Fifth pipeline with 
Compressor Stations successively becoming operational until the year 2009. The 
diameter of IGAT-8 is 56 inches for a total length of 1050 kilometers (from South 
Pars to Parsian and in the vicinity of cities Safa Shahr, Naien and connection to 
Tehran's Fifth pipeline) and operating pressure of 1305 psi and design pressure of 
1400 psi. There will be 10 Compressor Stations to be installed en route the pipeline 
with sum of 1.8 million horse power (NIGC Developing Plans, 2005-2006, p.8). 
The Second North-Eastern Transmission Pipeline: In regard to Gas consumption 
growth in Northern and Eastern regions of the country and in respect of delivery of 
Natural Gas to several cities in the Provinces of Semnan and Southern Khorasan and 
Chapter 2 47 
Economy of Iran and India - Oil & Gas Resources 
to reinforce the gas transmission system of Golestan, Mazandaran and Nortliem 
Khorasan provinces, the Second North and North Eastern pipeline of the country with 
a diameter of 48 inches and length of 790 kilometers has been designed between cities 
Parchin and Sangbast with a diameter of 40 inches and length of 110 kilometers 
between cities of Miami and Jajarm. 
Four Compressor Stations have been planned to be installed en route the 
pipeline, which will successively become operational according to the growth of gas 
consumption in the above mentioned regions. The Gas supply of this pipeline will be 
delivered from South Pars reservoir through IGAT-8 (NIGC Developing Plans, 2005-
2006, p.9). 
The Third North-Western Pipeline: In regard to gas consumption growth of recent 
years in the Western and North Western regions of the country. The Third Azarbayjan 
pipeline is being designed and constructed for the delivery of Gas to the Provinces of 
Hamadan, Kordestan, Zanjan, Western Azarbayjan and Eastern Azarbayjan. 
This pipeline beginning from the Saveh Compressor Station with a diameter of 
48 inches and a length of 280 kilometers extends to the city of Bijar and from Bijar to 
the city of Miandoab with a diameter of 40 inches and length of 192 kilometers. 
Three Compressor Stations are planned en route the pipeline to be constructed 
during the fourth Development Plan as Gas consumption in the Western and North 
Western Provinces of the country begin to increase (NIGC Developing Plans, 2005-
2006, p. 10). 
Illam Gas Treating Plant: The Illma Gas Treating Plant is under construction 
located 25 kilometers North West of city of Illam and 12 kilometers West of Chavar 
city. 
This Treating Plant has two phases and is intended for Gas treating of Tange 
Bijar and Kaman-kooh reservoirs and Gas delivery to cities in Illam Province and 
other Western regions of the country through Gas trunklines and also Ethane 
extraction and other heavy Hydrocarbons including Cj^ and Cs^  to provide feedstock 
of Illam Olefin Petrochemical Unit. 
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In the final phase of this project, a quantity of 8.7 million cubic meters/day of 
dry sweet Gas will enter the pipeline for consumption purposes. Also the produce 
sulphur, 515 Ton/day, will be granulated and delivered to the market. 
During this phase, a volume of 5.8 million cubic meters/day of Methane Gas, 
0.37 million cubic meters/day ethane, 1332.5 cubic meter/day Cs"^  and 1200 cubic 
meters/day Cs^  for a total value of $ 257 million/year will be produced (NIGC 
Developing Plans, 2005-2006, p.l 1). 
Parsian Gas Treating Plant: The Parsian Gas field is located in a distance of 40 
kilometer to the North West of Gavbandi between Bandar-e-Lengeh and Assaluye. 
The Parsian Gas Treating Plant has been designed for treatment of 1520 million cubic 
feet/day of Tabnak Gas field (NIGC Developing Plans, 2005-2006, p. 12). 
Bid Boland II Gas Treating Plant:The Bid Boland-2 Gas Treating plant facilities 
will be constructed for gas sweetening and treatment of approximately 2000 million 
cubic feet/day Natural Gas in the Abkenar plane, 14 kilometers South East of existing 
Bid Boland Treating plant. 
The feed stock supply sources of this plant are Pazanan, Gachsaran and Bibi 
Hakimeh reservoirs, products of the treating plant include 15 billion cubic 
meters/years sweet Gas, 1.48 million ton/year of ethane, 1.51 million ton/year 
Propane and Butane (LPG) and also 0.86 million tons/year natural Benzene. From the 
15 billion cubic meters/year sweet Gas production volume, approximately 6 billion 
cubic meters/year has been considered for injection to oil fields and 9 billion cubic 
meters/year for delivery to the Gas network grid. 
The Ethane production of the treating plant will be transmitted to the 
petrochemical economic Zone for delivery to the Arvand Petrochemical Company. 
The other Propane and Butane and natural Benzene products will be transmitted 
through three separate pipelines to Bandar-e Mahshahr and delivered to storage tanks 
to be exported through Bandar Mahshahr facilities. The operation of this Treating 
Plant has been anticipated in year 2008 (NIGC Developing Plans, 2005-2006, p. 14), 
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South Gesho Gas Treating Plant: The construction of South Gesho Treating plant 
facilities with a capacity of 14 million cubic meters/day near Sar Khun Gas Treating 
Plant in the Hormuzgan Province is in the process of study and basic design. 
The South Gesho Reservoir contains sour Gas which after sweetening in two 
units each with 7 million cubic meters/day capacity will be delivered to the South 
Eastern region of the country and the Bandar Abbas power plant. The Gas 1 reating 
Plant is anticipated to produce daily 600 tons of sulfur and 9000 barrels of Gas 
condensates as by-products (NIGC Developing Plans, 2005-2006, p. 15). 
2.5. Oil and Gas in India 
Oil Industry carries its economic importance industry not only in India but 
world over. It is quite evident by the latest war being fought in Iraq by the US, even 
though the apparent reasons given, were something different. 
Indian Petroleum Industry in India since independence has been operating 
under administrative control of the Government. Though the private operators 
continued to operate over decades after independence, the Government of India 
acquired full control over this Sector in mid-seventies. 
In 1947, the consumption of petroleum products in India stood at 2.7 million 
tons. The country had only one refinery at Digboi, processing 0.25 million tons of 
crude. During 1950s the multinationals operating in the country, set up three Coastal 
refineries, one each at Bombay by Standard Vacuum Oil and Burmah Shell and the 
third at Visakhapatanam by Caltex. 
To establish a national petroleum industry, Oil and Natural Gas Commission 
was set up in August 1956 for exploration and production of crude oil. For refining, 
Indian Refineries Ltd, was set up in August 1958 and for marketing, Indian Oil 
Company Limited was set up in June 1959. India's Hydrocarbon Sector moved from 
regulatory environment to market-oriented free environment. In the regulator)' 
environment India's Hydrocarbon Sector was controlled through regulated prices, 
regulated entry and regulated distribution (www.ongc.co.in). 
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2.5.1. Oil and Natural Gas Corporation Limited 
Since its inception, the ONGC has been instrumental in transforming the 
country's limited Upstream Sector into a large viable playing field, with its activities 
spread throughout India and significantly in overseas territories. In the inland areas, 
ONGC not only found new resources in Assam but also established new oil province 
in Cambay basin (Gujarat), while adding new petroliferous areas in the Assam-
Arakan Fold Belt and East Coast Basins (both Inland and Offshore). ONGC went 
offshore in early 70s and discovered a giant oilfield in the Bombay High, now known 
as Mumbai High. This discovery, along with subsequent discoveries of the huge Oil 
and Gas fields in Western Offshore, changed the Oil scenario of the country. 
Subsequently, over 5 billion tonnes of Hydrocarbons, present in the country, were 
discovered. The most important contribution of ONGC, however, is self-reliance and 
development of core competence in E & P activities at a globally competitive level. 
From 1991 onwards, winds of liberalization and globalization sweeping the 
country did not leave Petroleum Sector untouched and resulted in a change in policy 
due to the opening up of the economy. Thus, this sector got deregulated in 2002 from 
Administered Pricing Mechanism (APM) and from the government regulation 
substantially. The Government is also reducing its equity in the Petroleum Sector 
companies. 
The liberalized economic policy, adopted by the Government of India in July 
1991, sought to deregulate and de-license the core sectors (including the Petroleum 
Sector) with partial disinvestments of Government equity in Public Sector 
Undertakings (PSU) and other measures also to achieve this end. Consequentl>, 
ONGC was re-organized as a Limited Company under the Companies Act, 1956, in 
February 1994. 
After the conversion of business of the erstwhile Oil & Natural Gas 
Commission to that of Oil & Natural Gas Corporation Limited in 1993, the 
Government disinvested 2% of its shares through competitive bidding. Subsequently, 
ONGC expanded its equity by another 2% by offering shares to its employees. 
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During March 1999, ONGC, Indian Oil Corporation (IOC) - a downstream 
giant and Gas Authority of India Limited (GAIL) - the only Gas marketing Company, 
agreed to have cross holding in each other's stock. This paved way for long-term 
strategic alliances both for the domestic and overseas business opportunities in the 
energy value chain, amongst themselves. Consequent to this, the Government sold off 
10 % of its share holding in ONGC to IOC and 2.5 % to GAIL. With this, the 
Government holding in ONGC came down to 84.11 %. 
In the year 2002-03, ONGC diversified into the downstream Sector. ONGC 
has had quite a strong presence overseas through its subsidiary, ONGC Videsh Ltd. 
(OVL) and has made major investments in Vietnam, Sakhalin and Sudan and has 
already earned its first Hydrocarbon revenue from its investment in Vietnam, 
followed by Sudan. 
Consequent upon the recent round of disinvestment, the Government equity 
holding presently in the Corporation is 74.15%. Today, ONGC is a leading Corporate 
in India engaged in exploration & production of crude oil, natural gas and production 
of a number of value added petroleum products. Of the total indigenous production of 
hydrocarbons, ONGC's contribution is about 84%. Keeping in view the vital role of 
Hydrocarbon Sector in the economic development of the country, ONGC as the 
largest National Oil Company is pursuing its Mission to be a world class Oil and Gas 
Company, integrated in Energy business with dominant Indian leadership and global 
presence. Over the years, the Company has discovered and recovered significant 
reserves, presently producing 53.235 Million Metric Tonnes (MMT) of crude oil and 
oil equivalent Gas. In addition, it produces a number of value added products such as 
LPG, HSD, Naphtha, Kerosene etc. Today ONGC, having completely integrated 
itself, is making strides world wide to bridge the demand-supply gap, by looking at 
equity oil abroad. It has to compete with private players which have flexibility in their 
approach due to less Governmental controls especially in decision making. To 
succeed in its ambitious goals, the ONGC needs motivated manpower 
(http://www.ongc.co.in /ONGC Our Company Corporate Governance.htm) & 
(http://www.ongc.co.in /ONGC Our Company People.htm). 
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2.5.2. ONGC: The Present Scenario 
Today, ONGC is a fortune 500 Company, and is recognized as the number one 
E&P Company in the world, rani<;ing 20"^  among the global energy majors according 
to the 'Piatt's Top 250' Global Energy Company Rankings, 2006. 
ONGC also takes pride of being awarded the topmost position among all 
Indian Corporations listed in the Forbes Global 2000. It figures 256'^  among all global 
Corporations. Financial Times (FT) ranks it 326* in its FT Global 500 rankings. 
ONGC has been ranked 402""^  in Fortune 500 by Turnover and 115'*' by profits. In the 
year, 2005, ONGC grew faster than Exxon Mobile, British Petroleum, Royal Dutch 
Shell, Chevron and Total, considering share-price improvements on year-to-year 
basis. 
ONGC has been on the forefront of Oil and Gas exploration within India. It 
has discovered 6 of the 7 producing Indian Basins in the last 50 years, adding 6.4 
billion tones of In-Place Oil and Gas Reserves. It is the leading compan\ in the 
bidding process also as it has bagged 59 out of the 108 blocks (more than 50%), 
awarded in the 5 rounds of bidding, under the New Exploration Licensing Policy 
(NELP) of the Indian Government. ONGC has a leading presence in India as it 
operates 6 lakh square kilometers of exploration acreage of the country 
(www.ongcindia.com). 
Flagship Energy Major: ONGC has recoverable reserves exceeding 1 billion tonnes 
of Oil and Gas, and produces more than 1 million Barrels of Oil Equivalent (BOE) per 
day, meeting around 80% of India's domestic production of Oil & Gas. 
Driven by its strategic target to double its In-place Oil & Oil-Equivalent-Gas 
(0+OEG) reserves from 6 to 12 billion tonnes and improve recovery from 28% to 
40% by 2020, ONGC - with 35,000 plus manpower - is aggressively pursuing its E&P 
projects, spending 99.7% of its Capex (highest among Indian Corporates) on them. It 
spends over 1.75 million US Dollars (8 Crore Rupees plus) every day on exploration. 
An investment of around 3 billion US Dollars (14000 Crore Rupees) has been 
earmarked to enhance production. 
ONGC has initiated India's first deepwater production system to bring 
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deepwater produce to onshore - India's first Digital Oil and Gas field with remotely 
monitored and controlled smart wells. 
It owns and operates more than 11000 kilometers of pipelines in India, including 
nearly 3200 kilometers of sub-sea pipelines - the longest in India. All the installations 
of ONGC - India's Greenest Company - are certified for Quality, Health, Safety and 
Environment Management (QHSE), making ONGC unique in the world in this regard 
(ONGC Annual Report 2005-2006, pp.24-25). 
Increased Capex and Production (2007-12): ONGC has set a Capex outlay of 18 
Billion US Dollars (Rs. 82,670 Crore) in its XI Five Year Plan (2007-2012). ONGC is 
eyeing production of over 140 Metric Tonnes of Crude oil during the XI Plan 
(increase of 10 MT over the X Plan) and 112 Billion Cubic Metres (BCM) of Natural 
Gas (ONGC Annual Report 2005-2006, p. 153). 
Biggest Indian Multinational: ONGC's wholly-owned subsidiary ONGC Videsh 
Ltd., (OVL) is the biggest Indian multinational, with 25 Oil & Gas projects in 15 
countries, with a committed overseas investment of over 5 billion US dollars (23.000 
Crore Rupees). Currently producing 6.34 million tonnes (2005-06) of 0+OEG, it 
targets bringing in 60 million tonnes of equity oil by 2025 ( ONGC Annual Report 
2005-2006, p.25). 
Biggest Wealth-Creator: ONGC has been India's Biggest Wealth Creator' during 
1999-2005, as per an objective Survey by Motilal Oswal Securities & Trading 
(MOST) Awards, 2005. 
ONGC is the first among all Indian Corporate to cross 2 billion US dollars 
(9000 Crore Rupees) in Net Profit, with a Net Profit to Revenue ratio (Profit Margin) 
of 29.8 %. It is among the Most Valuable Companies in India, with a Market Cap of 
40 billion US Dollars (180,000 Crore Rupees). 
The Eamings-Per-Share (EPS) of ONGC has continuously grown from Rs. 
43.47 in 2001-02 to Rs. 101.20 in 2005-06. Post disinvestment of 10 %ONGC equity 
in 2004, share of Foreign Institutional Investors increased from 6.2 % in March 2004 
to 9.24 % in September, 2006. 
In 2005-06 (FY-06), ONGC Group (ONGC, OVL and MRPL) logged a total 
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Turnover of around 20 billion USD (Rs. 90,000 Crore). Ol4C^/-jSgt^^(^^^rofit 
of 3.2 billion USD (14,431 Crore Rupees), and Net Worth of 12 biliidntTSD (53.593 
Crore Rupees). It paid a dividend of 450% in FY-06 (ONGC Annual Report 2005-
2006, pp.138-143). 
Integration: To secure more value from its business, ONGC has integrated into 
refining, taking up 71.6% equity in 9.69 million metric tonnes per annum (mmtpa) 
Mangalore Refinery and Petrochemicals Ltd. (MRPL). Under ONGC, MRPL is 
undergoing an expansion-cum-upgradation to 15 mmtpa at an investment of 1.7 
billion USD (Rs. 8000 Crore). 
The refinery will also have an integrated Aromatics Complex (ONGC holding 49% 
equity) to produce 0.9 mmtpa of Paraxylene at an investment of 1.1 billion USD (Rs. 
5000 Crore) and an integrated Olefin Complex at an investment of 2.6 billion USD 
(Rs. 12,000 Crore). ONGC is implementing (holding 26% equity) another global scale 
Petrochemicals Complex at Dahej in Gujarat - investment of 3 billion USD (Rs. 
13,600 Crore) (ONGC Annual Report 2005-2006, pp.138-158). 
Grand Vision : Having quadrupled its Turnover from less than 5 billion US dollars 
(23,000 Crore Rupees) to around 20 billion US dollars (92,000 Crore Rupees) during 
2001-06, ONGC nurtures a vision of becoming a Reliable Energy Solution Provider 
ensuring energy independence for the country ( ONGC Annual Report 2005-2006, 
p.l4). 
New Energy Sources: ONGC is pursuing clean coal opportunities systematically 
through Coal Bed Methane (CBM), Underground Coal Gasification (UCG) and 
Surface Coal Gasification (SCG), It is also associated with National Gas Hydrate 
Program (NGHP). While remaining focused on Oil and Gas E & P, it is setting up an 
Energy Centre at New Delhi for holistic research in new Energy sources, which can 
be brought to market (ONGC Annual Report 2005-2006, p. 103). 
Information Technology: ONGC is taking leaps to leverage IT for various business 
solutions. Best-in-class hardware infrastructure and software system are in place. The 
entire 3D seismic data and the original logs of more than 9000 wells were 
computerized under the project, EPINET. The e-procurement process and all the 
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welfare Trusts of ONGC went on-line by integrating a variety of technology. The 
contract has been awarded for developing an enterprise wide Supervisory Control and 
Data Acquisition (SCADA) system for production and drilling facilities. This system 
will integrate the Assets Business, Plants Forward Bases and other Assets to the 
Corporate Data Center, facilitating 'anytime-anywhere' access to data and real-time 
performance management. The Project is expected to be completed by October 2007. 
An MOU has been executed with the military Engineering Services (MES) of the 
Indian Army for providing complimentary InfoTech advisory services in the area of 
ERP. SAMPARC, "System for Automated Management of Personal Activities, 
Reimbursement and Claims", a portal-based employee information system, was 
launched in January, 2006. The system will enable employees to transact their 
personal claims etc., through it (ONGC Annual Report 2005-2006, p.37). 
2.6. Information Technology and its Impact on Oil and Gas Industry 
2.6.1. IT Development 
It is now being increasingly accepted that Information Technology (IT) is 
going to be a driving force for economic growth in the future. Many countries 
including the developing countries have been quick to adopt the new technology. 
However, according to latest data from the International Telecommunication Union 
(ITU), there is a serious digital divide between countries. 
Karim K. Hirji, Oscar Hauptman, Lindsay Phillips, (1996), said that: Success 
in Information Technology development projects is a crucial management issue for 
the modem firm. However, realizing and sustaining it is not an easy task. The vision 
of the messaging program was to have a single PC based universal inbox for all 
message types - electronic mail, fax, and voice mail - and to provide access capability 
to end-users via remote means. This concept of a universal inbox required the 
development and integration of four projects - electronic mail; LAN based faxing, 
remote dial access and telephony. 
2.6.2. IT Services 
1970s to 1980s has been the era of the mainframe computer. During this 
period, IT services were the main driving force for institutional IT strategies. This was 
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a time of centralization, large capital budgets and higher education sector. Hardware 
was expensive as was software and IT slcills were a scarce and highly specialized 
resource. User Groups did have some input into the planning and procurement 
process, but it was not normally possible for departments to go their own way, in case 
they were in disagreement with the institutional strategy. Life nowadays is very 
different. Mainframe computers have disappeared; instead, departments can afford to 
purchase IT systems from departmental budgets; gain financial benefits from 
discounts negotiated for academic institutions or can deploy powerful open source 
software applications, which require no license costs. Of course, not only members of 
staff but also our students and children have access to networked PCs and 
increasingly having IT skills to make effective use of them. Even access to hardware 
and computer networks is no longer restricted to the University campuses, with the 
PC becoming a standard commodity for students and take-up of broadband increasing 
within student housing - or available in the local library of branch of Starbucks. 
Today's environment appears to provide departments with strong autonomy to 
develop solutions relevant to their own needs and to allow IT systems to support their 
own departmental needs in teaching, research and administration, rather than amend 
departmental approaches to reflect centralized software. However, this departmental 
and, indeed, individual autonomy poses its own challenges. Security in the Internet 
era, for example, is now an issue, which all IT users need to be aware of at an 
institutional level there is that need to monitor and mange the overall IT costs to the 
institution; and to be aware of issues such as sustainability, repurposing and 
interoperability; etc. 
IT Service departments have a clear need to focus on institutional needs, tc 
prioritize resources effectively, to provide a reliable, secure IT environment to support 
mission-critical services and to ensure that appropriate levels of support can be 
provided. However, there is a danger that such requirements, and the culture which 
underlies this, could inhibit the development of new activities. Factors such as the 
rapid development of the Web and the onset of the open source software movement, 
have led to renewed IT development within higher education. However, the 
deployment of e-leaming and related networked applications is reliant on the support 
of an institution's IT services department. Such departments will quite rightly, place 
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an emphasis on the need to provide a stable and secure service environment and will 
be aware of the support implications in deploying new services. There can be a danger 
that development work including development funded by national and international 
funding programmers, can be hindered by institutional IT service departments. 
However, regarding IT services we know that developers fail to understand the 
security, performance and support issues which deployment of applications is likely to 
entail. In another area, the convergence of nanotechnology, biotechnology and 
information technology is likely to provide major opportunities and challenges. 
Convergence in applications such as health care and robotics is leading OECD' 
(Organization for Economic Co-operation and Development) countries increasingly to 
assess the potential impact. Neurotechnology, for example, is the growing application 
of electronics and engineering to the human nervous system 
{www.economywatch.com). 
2.6.3. Improving the Customer-Supplier Relation with IT Development 
Software process improvement was launched in 1984 when one of the world's 
most influential buyers of systems development services, the US Defense Department, 
formed the Software Engineering Institute at Carnegie Mellon University to develop 
practical ways to characterize the capabilities of systems development organizations 
(W.S. Humphrey, 1998). This initiative led to a series of models on how to evaluate 
and improve systems development practices (K.E. Emam, J.-N. Drouin, and W. 
Melo,1998; P. Kuvaja, J. Simila, L. Krzanik, A. Bicego, S. Saukkonen, and G. Koch, 
1994; M.C. Paulk, C.V. Weber, B. Curtis, and M.B Chrissis, 1993 ). Most initiatives 
have concentrated on improving development processes in a rather narrow sense, i.e.. 
from the time a project is formed, based on some kind of contractual arrangement 
with a customer, a computer system is delivered to the customer. This focus on 
processes within IT organizations has made the profession appreciate how project 
management disciplines and supportive organizational environments can improve 
- Bazaee. G.A.[Researcher], (2006), Liberalization and Globalization-Their Impact on IT in OECD 
Member Countries , Proceedings of the Aligarh Muslim University, Annual Function and Seminar, 
Communal Harmoney for national Integration- A Social Responsibility. 
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software process capabilities. However, as IT organizations mature the focal point 
returns to the customer organization and the collaboration between the customer and 
the supplier. From customer's point of view, projects do not start with explicit 
contractual arrangements. They are the result of unstructured, problematic situations 
in which different actors have different conceptions of both problems and solutions; 
neither do projects terminate when the system is delivered. They include the 
Integration of the system into organizational practice. 
2.6.4. Information Technology Use in Oil and Gas Industries 
Natural Gas is a critical source of energy. It will play a vital role in achieving 
the nation's economic and environmental goals. Current higher Gas prices are the 
result of a fundamental shift in the supply and demand balance. A status quo approach 
to these conflicting policies will result in undesirable impacts on consumers and the 
economy, if not addressed. The solution is a balanced portfolio that includes all of the 
following elements: increased energy efficiency and conservation; alternate energy 
sources for industrial consumers and power generators including renewable; liquefied 
Natural Gas (LNG) etc. There has been a fundamental shift in the Natural Gas 
supply/demand balance that has resulted in higher prices and volatility in recent years. 
This situation is expected to continue, but can be moderated. Greater energy 
efficiency and conservation are vital near-term and long-tenn mechanisms tor 
moderating price levels and reducing volatility. Power generators and industrial 
consumers are more dependent on Gas-fired equipment and less able to respond to 
higher gas prices by utilizing alternate sources of energy. Price volatility is a 
fundamental aspect of a free market, reflecting the variable nature of demand and 
supply. However, physical and risk management tools allow many market participants 
to moderate the effects of volatility. A balanced future that includes increased energy 
efficiency, immediate development of new resources, and flexibility in fuel choice. 
could save $1 trillion in U.S., natural gas costs over the next 20 years (National 
Petroleum Council, an Oil and Natural Gas Advisory Committee to the Secretary of 
Energy, 2003). Public policy must support these objectives. Regional Transmission 
Organization (RTOs), and State Utility Commissions should facilitate adoption of 
market based mechanisms and/or rate regimes, coupled with metering and 
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information technology to provide consumers with Gas and power market price 
signals to allow them to make efficient decisions for their energy consumption. 
If expenditures in the information technology (IT) arena are any indicator of 
expectations, then organizational leaders anticipate substantial gains from technology 
adoption. In the 1980s, investment in information technology grew from $55 billion to 
$190 billion, an annual growth rate of just under 15 % (Keen, 1991). 
From a very simple perspective, managers employ technology for two primary 
purposes: (i) improve the productivity and/or efficiency of work processes, or (ii) to 
advance decision-making capabilities. Yet, despite the investments identified above, 
many contend that computer technology has not met managerial expectations for 
improvements in productivity, performance, or decision-making (Anthes, 1996; 
Brown and Brudney, 1998). While there is a feast of technology choices, there 
appears to be a famine of technology benefits. 
Recent data indicate that the computer industry comprises roughly 10 % of 
gross domestic product (GDP) in the United States and is larger than auto, steel, 
mining, petrochemical, and natural Gas industries combined (Tapscott and Caston, 
1993). Based on the current growth rate, the Department of Commerce predicts that 
one million new IT workers were needed before the year 2005 (Department of 
Commerce, 1997). Boettinger (1984) claimed that by the turn of the century 66 % of 
the United States work force will be dedicated to information related professions. 
On the other hand, recent literature examining the effect of IT on firm size 
combined with an examination of modem industry trends towards merger and 
acquisition of even the largest companies, for example. Oil and Gas or Entertainment, 
suggests that IT may allow organizations to become bigger without any sacrifice of 
efficiency or innovativeness; indeed larger size may lead to economies of scale in 
managing input and output transactions. 
Currently the Oil and Gas industry struggles to attract new talents. The 
struggle seems to start at early school age where math and physics are abandoned and 
preconceived attitudes of the Oil and Gas industry lead to talents choosing other 
industries. How can we attract the best brains to materialize the huge opportunities we 
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possess? Among the challenges of implementing the digital Oil and Gas field of the 
future, production optimization in its various forms, ranks high in terms of difficulty 
and benefit. Production optimization exists in several forms ranging from 
comprehensive automation of optimization to decision support techniques including 
daily reporting. Most users seek a combination of suitable accurac>, software 
robustness and plug and play amongst vendors. This combination requires a different 
approach than currently available for drilling and facility applications. Software for 
these forms of production optimization should adapt to both unplanned and planned 
transitions in demand and equipment capability, and these should adapt to changes in 
the data quality and the software. Knowing the right person also will be able to help 
you in your job at the right moment and with the right tools. Today's oil industry is 
high-tech and environmentally responsible. Innovations in information technologies 
enable engineers and geoscientists to find and produce the Hydrocarbons that make a 
good lifestyle possible. The Digital Oilfield is nearing reality. Rather than sending 
people in trucks out to take readings in the field, today electronic data is sent by 
satellite to the Web. Rather than filling out purchase orders in quadruplicate, ordering 
online and having electronic field tickets to document receipt are available. 
Integrating technical applications into business workflows and managing increasing 
amounts of real-time data have become possible. Yet, the public does not view our 
industry as high-tech. The need is to help educate the public about high-tech tools for 
finding and producing the Hydrocarbons needed for useful products. We can 
summarize the main features of the sector as follows: 
1. There has been a fundamental shift in the natural Gas supply/demand balance 
that has resulted in higher prices and volatility in recent years. This situation is 
expected to continue, but can be moderated. 
2. Greater energy efficiency and conservation are vital near-term and long-term 
mechanisms for moderating price levels and reducing volatility. 
3. Power generators and industrial consumers are more dependent on Gas-tired 
equipment and less able to respond to higher Gas prices by utilizing alternate 
sources of energy and use the information technology. 
4. Gas consumption will grow, but such growth will be moderated as the most 
price-sensitive industries become less competitive. 
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5. Regulatory barriers to long-term contracts for transportation and storage will 
impair infrastructure investment and information technology investment. 
6. Price volatility is a fundamental aspect of a free market, reflecting the variable 
nature of demand and supply. However, physical and risk management tools 
would allow many market participants to moderate the effects of volatility. 
7. A balanced future that includes increased energy efficiency, immediate 
development of new resources, and flexibility in fuel choice, all will need use 
the advance information generated and made available with increasing use of IT. 
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Chapter 3 
Review of Literature 
This Chapter includes an overview and review of the existing Studies on 'the 
impact of IT on organizational performance and productivity'. We have relied upon the 
Contingency Theory of Organization and the Complementarily Theory, which have 
been found useful in providing the theoretical support to our findings of this analvtical 
Study. 
3.1. IT Performance 
Despite the enormous investment in IT during recent years, assessment of the 
effects of such investment on organizational performance has proven extremely 
difficult. The present Study intends to enhance this area of research by encouraging the 
development of new perspectives on IT investment-performance relationships; thereby 
expanding the portfolio of methods used in investigating these relationships. One of the 
most critical concerns in Information Technology (IT) related research continues to the 
conceptualization and measurement of this technology. Over the years, IT has been 
conceptualized and measured differently by different researchers who undertook such 
an exercise. The rampant character of many of the new information technologies, now 
being adopted, and the rapidly changing technologies which underlie these systems, 
however, serves to make this measurement task a more difficult one than those faced by 
many other segments of the business. While the impact of IT on organizational 
performance will naturally vary from organization to organization and industry to 
industry, it is certain that without systematic measurement tools managers will have 
little to rely upon and to guide their actions other than their experience and intuition. As 
organizations grow and become more complex and global in nature, it becomes 
increasingly more difficult to rely upon intuition alone. Thus, the strategy may focus 
disproportionately on the organizational arrangements for service provision by altering 
external relationships and/or internal characteristics (http://www.system-
concepts.com/stds/clegg.html). 
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Review of Literature 
3.1.1 Overview of IT Performance 
In recent years, surges in the number of Studies tliat examine the IT payoff 
stand testimony to this challenge (Brynjolfsson., 1996, Dewan and Min., 1997, 
Bharadwaj et al., 2000, Devaraj and Kohli., 2000). In doing so, the IT payoff 
literature has examined the relationship between investments in IT capital and labor 
and their effect on organizational performance. However, largely due to the nature of 
the research designs employed, this stream of research has not definitively attributed 
the effects of usage and impact of individual technologies on organizational 
performance (Loveman., 1994). 
Some recent studies of relationships between investment in IT and 
organizational performance and productivity (Alpar, P. and Kim, M.A., (1990), 
Barua, A., Kriebel, C.H, and Mukhopadhyay, T., (1995), Brynjolfsson, E., and Hitt, 
L., (1996), Mahmood M.A, and Mann, G.J.,(1993), Mitra S, and Chaya, A.K., (1996), 
Rai, A, Patnayakuni, R, and Patnayakuni, N., (1997)), have reported 'positive" and 
'significant' effects of such investment. Yet, some researchers question these results 
on the grounds that the studies involved examination of primarily cross-sectional data. 
This criticism stems at least in part from the premise that the benefits of IT investment 
can be realized only over longer periods of time. However, it is likely that in many 
instances IT has the potential to provide important benefits within the same year of 
investment in it. In any event, research reflecting relationships between IT investment 
and organizational performance and productivity might be more convincing if it were 
based on IT investment in both current and earlier periods. 
Although some authors (Brynjolfsson, E., (1993), Loveman, G.W., (1994), 
Mitra S., and Chaya, A.K., (1996)) have speculated on the 'lagged effects" of IT 
investment, there have so far been no empirical studies, with the exception of one 
reported in a conference (Mahmood M.A., Mann, G.J., Dubrow, M., and Skidmore, 
J.(1998)), that has demonstrated a relationship between such investment and 
organizational performance and productivity in subsequent periods. 
Sarv Devaraj and Rajiv Kohli reported in their Paper [Information Technology 
Payoff in the Health Care Industry] longitudinal research design in identifying lag 
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effects of IT investment. Another reason for disagreement among researcbiers involves 
the argument that correlations reflecting relationships between IT investment and 
organizational performance and productivity do not necessarily imply causation, 
particularly if these are based on data pertaining to the same year only (Mitra S., and 
Chaya,A.K.,(1996). 
It has also been emphasized that causality cannot be established by using 
conventional statistical techniques. Researchers are encouraged to apply multivariate 
(e.g., canonical correlation analysis) and nonparametric (e.g., data envelopment 
analysis) methods, as opposed to more commonly used methods such as correlation 
and regression analyses, to enable them infer causality, if present, between IT 
Investment and Organizational Performance and Productivity. Accordingly. Sum it 
Sircar, Joe L. Tumbow, and Bijoy Bordoloi, as well as Byungtae Lee and Nirup M. 
Menon (cited in Mahmood, Mo Adam et al, 2000) in their Papers reported on their 
use of multivariate and nonparametric methods in analyzing study data. 
Some researchers have flatly rejected the conclusions of studies that found 
positive relationships between investment in IT and organizational performance and 
productivity. One of them went so far as to call such conclusions "the big lie of the 
information age" (Schrage, M., (1997)). Perhaps a more valid method of determining 
whether IT is living up to its expectations, is possible through analyses involving both 
cross-sectional and longitudinal databases and hundreds or even thousands of data 
points from various industries. Large databases would serve to average out extremes 
and provide a clearer picture of the underlying relationship between IT investment 
and organizational performance. A report on the findings from a Study using 
multiyear, cross-sectional data, is provided here by Sumit Sircar, Joe L. Turnbow, and 
Bijoy, Bordoloi, and by Byungtae Lee and Nirup M. Menon (cited in Mahmood, Mo 
Adam et al, 2000). 
Based on the review of a number of research studies that were presented at the 
Workshop on Information Systems and Economics (WISE), ( Brynjolfsson and Hitt 
(1998)) state that while the average returns to IT investment are solidly positive, there 
exist huge variations across the organizations; some have spent vast sums on IT with 
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little benefit, while others having spent similar amounts with tremendous success. 
They hold that the greatest benefits of IT appear to be realized by organizations 
wherein IT investment is coupled with other complementary investments viz., 
organizational reengineering, restructuring, and redesigning. 
Also, it is quite possible that the nature of some businesses may be such that 
they may not be able to obtain as great a return from IT as other organizations might. 
Needless to state that researchers should go beyond the sole effects of IT investment 
and explore other complementary issues. Accordingly, Sarv Devaraj and Rajiv Kohli 
examined the combined effects of IT and business process reengineering on 
organizational performance; Byungtae Lee and Nirup M. Menon (cited in Mahmood, 
Mo Adam et al, 2000) examined the relationship between IT investment levels and 
technical and a locative efficiencies in a firm. Michael J. Davern and Robert J. 
Kauffman (cited in Mahmood, Mo Adam et al, 2000) also contributed in this area by 
presenting a perspective for understanding a firm's potential IT value and for relating 
this to realized value. "Despite the fact [that] the productivity paradox of IT is an 
international phenomenon," according to Dewan and Kraemer, most of the existing 
Studies in this area involve firm-level analysis, mainly conducted in the United States 
using American firms data. Thus, with the exception of the Dewan and Kraemer 
research, no international-level Studies have previously been conducted. 
We believe that it is important that researchers should add international 
dimension to the matter of IT investment-performance relationships, extending as also 
developing the United States to encompass the experience of organizations in other 
developed as also developing countries. Paul P. Tallon, Kenneth L. Kraemer, and 
Vijay Gurbaxani, as well as Arik Ragowsky, Dennis A. Adams, and Myles Stem 
(cited in Mahmood, Mo Adam et al, 2000) have reported on their respective uses of 
international data. It has been argued that traditional IT investment-performance 
analyses have not been very successful in the past because of their over reliance on 
financial data. Some researchers (Brynjolfsson, E., and Hitt, L., (1996)) have called 
for additional research to identify "hidden costs and benefits" that are typically not 
included in traditional analysis of IT investment relationships with organizational 
performance and productivity. Sherry D. Ryan and David A. Harrison (cited in 
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Mahmood, Mo Adam et al, 2000) provide insights into what they believe to be one of 
the sources of such hidden costs, namely those associated with human resource. 
The divide between the several groups of researchers investigating the effects 
of IT investment, as discussed above, is rather common knowledge. One group, 
emphasizing the need for use of qualitative analysis, believes that quantitative 
measures have received preferential consideration in the researches to date. The 
quantitative group is somewhat vocal about what it considers the superiority, derived 
from the rigors of its approach. Some members of this group even go so far as to say 
that they do not believe in qualitative measures of IT productivity. They argue that 
qualitative measures can be used only if they first concur with the quantitative 
measures of IT payoff. Yolande E. Chan (cited in Mahmood, Mo Adam et al, 2000) 
does a fine job in bringing forward and explaining this controversy. Paul P. Tallon, 
Kenneth L. Kraemer, and Vijay Gurbaxani; by Akemi Takeoka Chatfield and Philip 
W. Yetton; and by Sherry D. Ryan and David A. Harrison (cited in Mahmood, Mo 
Adam et al, 2000) have used qualitative data in their research Studies to emphasize 
that there is room for both the camps in IT productivity research. Ideally, the work of 
each group should complement that of the other. 
From the discussion above, it is clear that, while progress is being made in the 
area, the various approaches used in measuring IT pay offs are not universally 
accepted and, therefore, the conclusions are arguable. Sherry D. Ryan and David A. 
Harrison who interviewed fifty IT decision-makers in various industries in the United 
States in conducting an investigation of social sub-system costs related to IT 
decisions. It was revealed that IT decisions are traditionally focused on financial or 
technological issues. The research results further indicated that human-related costs 
often are not considered, or are minimized or ignored until after IT plan is 
implemented, resulting in less than optimal investment decisions; thereby reducing 
the potential benefits of IT investments. The research extends existing theory by 
describing systematic patterns of inclusion and exclusion of related costs and benefits. 
In addition, a decision aid is provided to help IT executives begin to think about 
which social sub-system costs and benefits should be incorporated into various 
decisions. 
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Sarv Devaraj and Rajiv Kohli (cited in Mahmood, Mo Adam et al, 2000) 
examined monthly data from eight hospitals in U.S.A over a three-year period to 
evaluate possible relationships between IT investment measures and performance 
measures of profitability and quality. Holding that the difficulty in identifying the 
impacts of technology in past research has been the isolation of such benefits from 
other factors that may also contribute to organizational performance, they sought to 
determine whether another organizational factor namely. Business Process 
Reengineering (BPR) - had a positive impact on measures of organizational 
profitability and quality? Using a Longitudinal Research Design (LRD), the Study 
found positive lag effects of IT investment on organizational profitability. Also, IT 
investment was found to have a positive effect on organizational quality initiatives. 
However, BPR alone was not found to lead to improvement in profitability; as 
evidence was found that IT capital investment combined with BPR had a positive 
impact on profitability. 
Sumit Sircar, Joe L. Tumbow, and Bijoy Bordoloi (1998), reviewed earlier 
studies of the impact of Information Technology (IT) on firm performance, noting 
that previous research provided conflicting findings. Extending this earlier work, they 
analyzed a large data base by using of canonical correlation. They found strong 
empirical validity for the premise that a relationship exists between sets of IT 
investment measures (as opposed to individual measures) and firm performance. 
Further, the investigation revealed that the overall IT investment (computer capital, 
MIS staff and staff training, and other MIS), and non-IT investment (labor and 
noncomputer capital) were directly related to firm performance measures. 
Byungtae Lee and Nirup M. Menon (cited in Mahmood, Mo Adam et al. 2000) 
extended previous research of the contributions of IT to the enhancement of output. 
Using 19 years of data from hospitals in U.S.A, they applied both parametric and non-
parametric approaches to evaluate the effects of IT. In addition, the researchers used 
efficiency results to distinguish between over-and under- investment in IT to infer the 
relationship between levels of investment and process reengineering. Michael J. 
Davem and Robert J. Kauffman (cited in Mahmood, Mo Adam et al, 2000) presented 
a method of measuring IT value that emphasizes the importance of understanding 
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where potential value lies and how best to relate it contextually to the measurement of 
a firm's realized value. Using concepts such as Locus of Value and Value Conversion 
Contingencies, they developed the idea that complementary assets (particularly 
business process design and human capital) have some bearing on the firm's 
realization of value. In contrast to earlier process models of IT value that begin with 
IT expenditures, their analysis emphasizes the initial assessment of potential value for 
an IT investment. They suggest that the critical level of analysis for understanding 
how potential value is transformed into realized value, may be different from the level 
of analysis at which the business claim for investment, and thus potential value, was 
initially established. 
The research reported by Arik Ragowsky, Myles Stem, and Dennis A. Adams 
(cited in Mahmood, Mo Adam et al, 2000), had two objectives. The first was to find 
support for the premise that benefits derived through the use of Information Systems 
(IS), depend on an organization's operating characteristics (e.g., number of suppliers 
and lead time for purchase orders). The second was to show that the relationship 
between the benefits of an IS and an organization's operating characteristics was 
stronger for a specific IS application than for the entire IS applications portfolio 
considered as a whole. Using data from over 500 manufacturing firms in Israel and 
the United States, the authors found no beneficial relationship between the overall 
organizational IS and the operating characteristics of organizations for either countrj. 
However, for identical specific IS applications in both countries, a beneficial 
relationship with operational characteristics were noted. 
Focusing on a more narrow aspect of information technology applications, 
Akemi Takeoka Chatfield and Philip W. Yetton (cited in Mahmood, Mo Adam et al, 
2000), report on the conduct of cross-case analyses of three organizations that 
initiated sophisticated Electronic Data Interchange (EDI) networks but that 
experienced different levels of strategic payoffs. Applying sociological theories of 
Embedded ness, they postulated that the relationship between EDI use and strategic 
benefits is moderated by EDI Embedded ness, which they define as a measure of how 
central or peripheral a specific EDI network is to managing a firm interdependence. 
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Finally, Yolande E. Chan (cited in Mahmood, Mo Adam et al, 2000) observed 
that to provide evidence that would be considered by an executive audience, many 
past studies of the relationships between IT investment and organizational 
performance have focused exclusively on quantitative performance measures. She 
calls for renewed recognition of the important contributions made by "Soft" IT value 
measures and individual-level measures, suggesting that researchers need to recognize 
the important contributions that can be made by qualitative measures and by 
individual and group-level analyses in IT value research. 
3.2 IT Productivity 
3.2.1 Introduction 
The relationship between investments in information technology (IT) and its 
effect on organizational performance, continue to interest both, academics and 
practitioners. IT impact has been measured in terms of capital efficiency (reduced 
working capital per unit of revenues), revenue efficiency (increased gross margins), 
operational efficiency (radical cut in overheads), organizational productivity 
(increased revenues per employee), and process effectiveness. 
Information Technology had created impact on (i) Business Strategies by 
collapsing time and distance, enabling electronic commerce, taking product and 
services closer to the user, reusability of efforts of IT in relation to product or 
customer or market information and instant availability of information to the decision 
makers at all levels all places and at their will, (ii) Organization Culture (encouraging 
the free flow of information), (iii) Organization Structures (making networking and 
virtual corporation a reality), (iv) Management Processes (providing support for 
complex decision making processes by using technologies viz., business intelligence 
and parallel processing to fulfill the computation needs), (v) Work (dramatically 
changing the nature of professional, and now managerial work, and (vi) The 
workplace (permitting employee to work from home and on the move). 
According to Accenture (D'Antoni (2005)), a typical company spends 41% of 
its IT budget on managing existing operations and fixing preventable problems, 
another 40% to enhance existing infrastructure, integrating established systems and 
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building new infrastructure, 10% for new systems and 9% in testing new 
technologies. Recently, Spira and Feintuch (2005) have mentioned an interesting 
phenomenon relating to users of information technology. They said: "Knowledge 
workers can be their own worst enemy". Most users have little self-restramt (for 
example, they open e-mail the minute it arrives). According to their estimate, the 
productivity cost of such time wastage is $5,588 billion a year in the U.S., alone. But 
the key point here is that three of the four most time-waiting technologies (phone, 
email instant messaging and web surfing) have emerged only in the last 20 years. 
Another statistics about user of IT is that "Knowledge workers spend 35% of their 
productive time searching for information; while 40% of the corporate users report 
that they cannot find the information, they need to do their jobs on their Intranets'". 
The Delphi Group estimated that "this costs the average 20,000 person organization 
$720 million a year ($120,000 all in cost per employee equates to $36,000 per 
employee spend searching)". 
However, these facts are ignored by researchers while correlating productivity 
with the IT investments of an organization. In the near future, organizations are not 
trimming the intensity of use of tools such as e-mail, instant messaging or existing or 
new enterprise systems. 
Table 3.1 given on next page, presents 44 Studies relating to impact of IT on 
productivity at the level of functional units, at the level of firm, as well as at the 
industry level. Some of these Studies are across industry and others are longitudinal; 
some of the Studies are exploratory in nature and some are based on sophisticated 
statistical analysis. Some of these have analyzed IT investment and others have 
analyzed IT usage to see its impact on productivity. Further, some of the Studies are 
longitudinal and other is for a given short period. In some of the Studies authors have 
analyzed combined effect of IT, while in other cases impact of a particular technolog) 
such as Radio Frequency Identification (RFID). Voice Over Internet Protocol (VOIP) 
or Enterprise Resource Planning (ERP) has been analyzed by the researchers. 
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Table 3.1 
Impact of IT on Productivity at tlie Level of Functional Firm and Industry 
Year 
1983 
1997 
1997 
1998 
1998 
Sector 
Marketing of 
Products 
Banking 
All Sectors 
Manufacturing 
and Service 
Sector 
Insurance 
Sector 
Study 
The Relationship between 
Computerization and 
Performance: A Strategy 
for Maximizing the 
Economic Benefits of 
Computerization (Cron 
1983) 
Examining the Contribution 
of Information Technology 
Towards Productivity and 
Profitability in U.S. Retail 
Banking (Prasad and 
Harker, 1997) 
IT and its Impact on Firm 
Level Productivity: 
Evidence from Government 
and Private Data Sources, 
1977-1993. (Leber and 
Lichtenberg(1997). 
Is information Technology 
creating a Productivity 
Boom? (McGuckin, and 
Stiroh, 1998) 
IT and Workers 
Composition: Determinants 
of Productivity in the life of 
Insurance Industry 
Francalanci and Galal, 
Finding 
Sample includes 138 
wholesalers in a single 
industry with annual sales 
between one million and over 
ten dollars. Three 
performance comparisons are 
presented: Users versus Non-
users of computers, three 
Levels of Usage, and Class of 
Computer Usage. Results 
indicate that computerization 
is related to over all 
performance. 
(i) Additional investment in 
IT capital may have no real 
benefits and may be more of 
strategic necessity to stay 
even with the competition, 
(ii) High returns needs 
increase in investment in IT 
labor. Therefore, retail banks 
need to shift their emphasis in 
IT investment from capital to 
labor. 
Computers, especially 
personal computers, 
contributed positively to 
productivity growth and 
yielded excess returns relative 
to non-computer capital. 
Impact of IT on output and 
productivity is poorly 
measured in service sectors. 
Growth of computer 
manufacturing sector is very 
high but its impact on other 
sectors productivity is not 
significant. 
Aligning IT expenses and 
workers composition 
demonstrate a positive impact 
on the productivity; although 
IT alone has negative 
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Table 3.1 Contd. 
Year 
1999 
1999 
1999 
2000 
2000 
2000 
Sector 
Manufacturing 
Sector 
Manufacturing 
& Service 
Sector 
All Sector 
Construction 
& Architecture 
All Sectors 
Health Sector 
Study 
(1998) 
Impact of Information 
Technology on Supply 
Chain Management 
between the Retail Market 
and the Food Industry in 
Brazil (Lago da Silva and 
Fischmann, 1999) 
Influence of Information 
Technology Investment on 
Firms Productivity: a 
Cross-Sectional study 
(Dasgupta and Sarkis, 
1999) 
Computers and Aggregate 
Economic Growth (Sichel, 
1999) 
A Survey on the Impact of 
Information Technology on 
the Canadian Architecture 
Engineering and 
construction Industry 
(Rivard, 2000) 
New technology spurs a 
Revolution in Productivity 
Yardeni (2000) 
Information Technology 
Payoff in the Health-care 
Industry: A Longitudinal 
Finding 
contribution to the 
productivity. 
IT usage resulted in less 
inventory shortages and 
higher sales, resulting from 
more availability of 
merchandize. EDI links 
created better learning about 
technical aspects between 
companies and also better 
information sharing them. 
Based on data from 85 
manufacturing firms, it was 
concluded that IT investment 
has negative impact on the 
performance of firms. On the 
other hand, study of 77 
service firms indicated no 
impact of IT investments. 
Productivity increase may be 
due to reduction in prices of 
computers in the recent days 
and not the actual gain due to 
IT. 
Many business processes are 
now almost completely 
computerized and the 
tendency is toward greater 
computerization. Firms have 
increased and will increase 
further their investment in IT. 
which has raised productivit> 
in most business processes 
and has resulted in the quality 
of documents and in the 
speed of work, better 
financial controls and 
communications. 
IT in general and Internet 
specifically boost 
productivity. The research 
cited example of biotech in 
USA. 
The Study based on eight 
hospitals data of three years, 
indicated impact of 
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TableS.lContd. 
Year 
2000 
2001 
2001 
2001 
2001 
2001 
2002 
Sector 
All Sectors 
All Sectors 
All Sectors 
All Sectors 
All Sectors 
All Sectors 
All Sectors 
Study 
Study (Deveraj & Kohli, 
2000) 
The Impact of 
Computerization on 
Marketing Performance 
(Good and Stone, 2000) 
Investing in IT: 
Productivity Payoffs for 
U.S. Industries, (Stiroch, 
2001) 
Computers and Growth 
with Frictions; Aggregate 
and Disaggregate Evidence 
(Kiley,2001) 
Prospects for an 
Information Technology-
led Productivity Surge 
(Bresnahan, 2001) 
The Impact of Technology 
investment on a Firm's 
Production Efficiency, 
Product Quality, and 
Productivity (Thatcher and 
Oliver, 2001) 
Economic Analysis of 
Information Network Use: 
Organizational and 
Productivity impacts on 
Japanese Firms (Motohashi, 
2001) 
ERP Investment: Business 
Finding 
technology on business 
process re-engmeering 
practiced by hospitals. 
Findings of the Study suggest 
that if properly managed, 
computer usage enriches 
individual marketer's 
productivity and, in turn, 
organization's performance. 
Economic growth is strong, 
and labour productivit\ is 
rising for an extended period 
at rates not seen since the 
1960s. 
The estimated investment 
frictions are suggestive of 
complicated dynamics in the 
short-run impact of high-tech 
investment on productivity; 
firm-level evidence suggests 
such short-run effects may be 
important, as do the large 
costs of training workers and 
installing high-tech capital. 
Internet Technologies & 
advances in IT promise a very 
large social return in the long 
run: That return will be 
delivered, however, only after 
a new round of co-invention 
of applications. 
It is demonstrated that 
investments in technologies 
that reduce the firm's fixed 
overhead costs, do not affect 
the firm's product quality and 
pricing decisions but do 
increase profits and improve 
productivity. 
The productivity impact is 
clear with the adoption of 
direct business operation 
networks, but it is not so with 
back office supporting 
networks. 
ERP adopters are consistently 
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Table 3.1 Contd. 
Year 
2002 
2002 
2003 
2003 
2003 
2003 
Sector 
All sectors 
Automobile 
Sector 
Small 
Enterprise in a 
Developing 
Nation 
Consumer 
Packaged 
Goods 
Company 
Banking 
Hotel Sector 
Study 
Impact and Productivity 
Measures (Hitt et al, 2002) 
The Effect of E-Business 
on Corporate Performance; 
Firm-Level Evidence from 
Belgium 
( Konings and Roodhooft 
2002) 
Impact of Technology in 
the Competitiveness of the 
Indian Small 
Manufacturing Sector: A 
Case Study of the 
Automotive Component 
Industry (Bhawani, 2002) 
A Study of Technological 
Change in the Small 
Enterprise of a Developing 
Nation: Analytical 
Framework and Empirical 
Examination (Bhawani, 
2003) 
Measuring the Impact of 
Information Technology on 
Value and Productivity, 
using Process-based 
Approach: The case for 
RFID Technologies (Brian, 
2003) 
Information Technology 
and Productivity Payoff in 
the Banking Industry: 
Evidence from the Evening 
Markets. (Chowdhury, 
2003) 
The Information and 
Communication 
Technologies Productivity 
Finding 
higher in performance across 
a wide variety of measures 
than non-adopters. 
E-business has no effect on 
total factor productivity in 
small firms; however, 
positive effects on 
performance of e-business are 
found in large firms. 
The Study indicates that a 
higher degree of 
mechanization in terms of the 
use of Network computers 
machines has a significant 
positive impact on the sales 
turnover, followed by 
materials, labour and capital. 
Results indicate that the 
availability of institutional 
finance, scale of operation 
and labour attitude are the 
important determinants of 
Transformation Technology 
(i.e., level of mechanization); 
and, scale of operation as the 
significant determinant of 
organization and information 
technologies. 
Application MIT process 
Handbook in measuring the 
impact of RFID has shown 
high positive impact on 
productivity. 
Investment in IT capital and 
labour and non-IT labour has 
significant positive impact on 
productivity and efficiency. 
The results are based on the 
data of 327 banks from 9 
countries of Asian and Pacific 
Basin region. 
Results revealed that ICT 
productivity benefits accrue 
only when the ICT 
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Year 
2004 
2004 
2004 
2005 
Sector 
All Sectors 
Tourism 
Retailing & 
Others 
Pharmaceutical 
Manufacturing 
Study 
on the UK Hotel Sector ( 
Sigala 2003) 
Information and 
Communication 
Technology in India and its 
Impact on Business 
Sectors: A Pilot Study. 
Ghosh and Seshadri (2004) 
ICT Paradox Lost? A 
Stepwise DBA 
Methodology to evaluate 
Technology Investments in 
Tourism Settings (Sigala et 
al, 2004) 
Recent Productivity 
Growth: The Role of 
Information Technology 
and Other Innovations 
(Baily, 2004) 
Information Management 
Systems enable 
Manufacturing Facilities to 
ramp up Productivity 
(Femla, 2005) 
Finding 
network/integration 
informational and 
transformational capabilities 
are exploited. 
Internet technologies in most 
organization are used to 
improve contacts with the 
customers and other 
stakeholders, and to improve 
performance. Such 
technologies are not much in 
use in India. Therefore, effect 
on productivity is 
inconclusive. 
Empirical findings reveal that 
productivity gains accrue not 
from investments per se, but 
from the full exploitation of 
the ICT networking and 
informational ization 
capabilities. 
Most of the Case Studies of 
IT application did not explain 
role of IT on Productivity 
growth in France, Germany 
and US. Productivity is not 
very high in Germany and 
US. Productivity is not very 
high in Germany, in spite of 
the high use of IT in Retail 
Sector. 
IT has improved product 
development pace and 
efficiency, as Companies face 
more pressure to expand their 
product range. It has replaced 
"Wef research with 
computer database that 
enables researchers to test 
many combinations of 
Chemical and/or Biological 
Compounds in simulated 
environments. 
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Table 3.1 Contd. 
Year 
2005 
2005 
2005 
2005 
2005 
2005 
2005 
2005 
2005 
Sector 
Rail Industry 
All Sectors 
Pharmaceutical 
All Sectors 
All sectors 
All Sectors 
All Sectors 
All Sectors 
All Sectors 
Study 
A Study of the Impact of 
Information Technology 
Investment on Firm 
Performance (Cline and 
Guynes, 2005) 
The Productivity Payoffs of 
computers: A Review of 
the Computer Revolution: 
An Economic Perspective 
by Daniel E. Sichel (Bakos, 
2005) 
What Pharma wants from 
IT Today? (Julian, 2005) 
In Dark: Managing IT 
workers on the night shift 
raises unique challenges, 
(Artunian, 2005) 
Computer-related 
Technostress in China (Tu 
Qiang et al, 2005) 
Take some credit for 
Worker Productivity 
(Gomolski, 2005) 
Business Productivity 
Meets IT Excellence 
(Curtis, 2005) 
Pursuing High Performance 
(Pellet, 2005) 
Information Technology 
Finding 
The results indicated that IT 
investment has contributed to 
the improvement in 
productivity in rail industry. 
Computers represent a small 
fraction of capital stock: 
Their contribution to the 
economic growth is therefore 
small. 
The Study is based on data 
collected from 850 
respondents: Companies 
spend on an average 5 to 10% 
of their IT budget on 
compliance related issues. 
Major considerations are: 
Automation, Systematization, 
and enhancing Workflows: 
Less than half measure ROI. 
Negative Impact on 
Productivity of Professional, 
working in the Night Shifts. 
Computer related 
Technostress affects Chinese 
employees' Productivity in 
different ways, often costing 
Companies in terms of lost 
Productivity and Employee 
Turnover. 
Calculation of Revenue per 
employee has shown increase 
in the Productivity of workers 
due to IT. 
Companies which align their 
IT expenditure with their 
goals, realize more IT-based 
Productivity. 
Information Technology, 
Innovation, people's practices 
and business processes are the 
four major components of 
high Performance. 
Positive relations were found 
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Table 3.1 Contd. 
Year 
2005 
2005 
2005 
2005 
2005 
2005 
2005 
Sector 
Market Sector 
Finance 
Banking 
Banking 
Individual 
Growth 
Large 
Company 
Manufacturing 
Study 
Investments and 
Organizational Productivity 
and Performance: An 
Empirical Investigation, 
(Mahmood & Mann, 2005) 
Productivity Growth in UK 
industries, 1970-2000: 
Structural Change and the 
Role of ICT, (Oulton, and 
Srinivasan, 2005) 
New Centre of Excellence, 
Alberta, Canada, aims to 
improve Mid-sized 
Company Performance 
(Anonymous, 2005) 
A Study on the 
Productivities of IT Capital 
and Computer Labour: 
Firm-level Evidence from 
Taiwan's Banking Industry 
(Huang, 2005) 
Information Technology, 
Productivity and 
Profitability in Asia-Pacific 
Banks (Swierczek et al, 
2005) 
Most IT Professionals feel 
that they are not achieving 
their full Potential (Shifrin, 
2005) 
Changing to stay the same 
(Chivvis, 2005) 
IT and Productivity in US 
Manufacturing: Do 
Computer Networks 
Matter? (Atrostic and 
Nguyen, 2005) 
Finding 
between higher levels of IT 
Investment and selected 
measures, representing 
Organizational Performance 
and Productivity. 
It shows positive impact of 
growth on the basis of data 
from 31 industries. 
Implementing technology 
such as enterprise resource 
planning systems to improve 
basic finance operations. 
IT capital has positive impact 
on the Marginal 
Productivities of computer 
labour and borrowed funds, 
and that the Mean technical 
efficiency is around 87.7%. 
Increased investments and 
expenses in IT will increase 
the Productivity. 
Improvement in IT Security 
Technology will further 
increase Productivity. 
Further, profitability alone 
should not be considered as a 
measure of Productivity. 
66% of the IT professionals 
feel that they are not living up 
to their Potential at work. 
Use of VOIP has resulted in 
huge savings for the 
Company. 
Data of 30,000 US 
Manufacturing Plants reveal 
Positive and Significant 
relationship between 
Computer Networks and 
Plant Labor Productivity. 
Source: Singh .N.P (2005), "Impact of Information Technology on Productivity". 
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3.2,2 Overview of IT Productivity 
With Productivity in mind, investment in IT has been growing constantly in 
"real dollars terms over the past thirty years", (Dewan and Min, 1997; King. 1998). 
Thus, measuring the Business Value of the IT investments has been a major concern 
among the researchers and practitioners. Compared to earlier Studies that have 
suggested 'no Positive Impact' from IT investments (Loveman , 1994 ), recent Firm 
Level Studies have indicated 'Positive IT Impact' on Productivity (Hitt and 
Brynjolfsson , 1996; Dewan and Min , 1997; Shao and Lin , 2000 & 2001). These 
have also claimed that IT Productivity Paradox doesn't exist any longer. As against 
this statement and claims, Morgan Stanley reports that U.S. Companies wasted $130 
billion in the past two years on Technology (Ward 2002). Thus, IT- productivity 
relationship issues still keep us wondering as to what is the real value of investments 
in IT? Although, there are many different levels Studies concerning investment in IT 
and its Impact on Organizational Productivity, yet some more researches directed to 
this end, are essentially needed. These may be divided into two Categories, giving (i) 
the Minimum Micro-economic, and (ii) Macro-economic Views. Under the Macro-
economic View, the level of analysis can be divided into (i) national and (ii) industry 
level analysis. Under Micro-level Economic View, there come individual industries, 
firms, division or work group, and individual level of analysis, as shown in Table 3.2. 
This Dissertation considers the Firm Level Productivity and Performance under the 
Micro-economic View: 
Table 3.2 
The level of Studies for the Impact of IT Investments 
Scope 
Macro 
Economic 
Micro 
Economic 
Performance 
National 
Industry 
Industry 
Firm 
Division 
Individual 
Productivity 
National 
Industry 
Industry 
Firm 
Division 
Individual 
Levels 
Source: Sircar et al. 1998, P. 174 
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3.2.3 Review of Literature on Productivity 
Several Studies have been made to examine the relationship existing between 
IT Investments and Productivity at the firm level. Nevertheless, their findings have 
been found to be inconsistent: Cron and Sobol (1983) investigated the relationship 
between 'Computer Use' and 'Some Firm Performance Measures' for 138 
wholesalers in the medical supply. But their findings have been considered to be 
inconclusive, because firms that use IT extensively have been found to be either ver> 
high performers or very low performer. 
Likewise, Weill (1992) also found mixed results in a Study of 33 
manufacturing firms, covering a period of 5 years i.e., from 1982 to 1987. In his 
Study, he identified three different types of IT investments: (i) Transactional, (ii) 
Strategic, and (iii) Informational. Weill tested each IT Investment types against the 
four measures of firm performance measures, using a Hierarchical Regression 
Technique. The Study revealed that the IT investments in Strategic or Informational 
Sector did not associate with any firm performance measure; although Transactional 
IT Investments were significantly associated with Strong Firm Performance. Weill 
included the context of the firm in his Study and found that Conversion Effectiveness, 
which includes the Quality of the Management, committed to IT, has been significant 
moderator between 'Strategic IT Investment' and 'Firm Performance.' 
Mahmood and Mann (1993) examined the relationship between IT 
Investments and Organizational Strategic/Economic Performance of the 100 firms 
from the Computer World's (1989) "Premier 100" list of most effective information 
systems users, who have been relying on the canonical Correlation Analysis. Their 
Study indicated that while the IT Investments Ratios had a weak relationship with 
Individual Strategic/Economic Performance Ratios, the combined effect of IT 
Investments Measures indicated a significant relationship between the IT Investments 
and the Organizational Performance. The authors recommended a Longitudinal Study 
for the future to help investigate the impact of IT. 
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Kivijarvi and Saarinen (1995) explored the relationship between 'IS 
(Information System) Investment' and 'the Performance' of the firm by employing 
Correlation and Variance Analyses Techniques for the Cross-sectional Survey data of 
36 large Finish firms. Their Study did not show any evidence of direct relationship 
between IT Investments and the Overall Performance of the firm in the short term. 
However, they found that the IT investments are associated with the maturity of 
information systems, and thus they have been helpful in improving the firm's 
performance in the long term. 
Prasad and Harker (1997) examined the effect of IT Investments on both 
Productivity and Profitability, in retail banking. Using Cobb-Douglas Function on 47 
banks investments for the years, 1993-1995, they concluded that IT labor produces 
'Substantial High Returns in Productivity.' Further, their Study indicated that the 
contribution of IT labor to Productivity is at least 10 times more than that of non-IT 
labor. On the other hand, contribution of IT capital to output was found to be either 
zero or somewhat positive in the increase in productivity. Thus, it was strategically 
necessary to stay competitive. Prasad and Harker recommended that emphasis on IT 
investments in retail banking industry should be shifted from capital to labor. Their 
investigation of the impact of IT Capital Investment on Profitability indicated that 
both IT and labor did not make any significant impact on the firm's Profitability. 
Smith et al. (2000) used the data collected by the Medical Group Management 
Associated (MGMA) for their Annual Cost Survey to examine the Information 
System Investments affiliation with a medical services organization, and the number 
of physicians per clinic to measure the healthcare performance, viz., (i) gross charges 
per physician, (ii) net revenue per physician, (iii) total operating cost per phjsician, 
and (iv) operating margin. The investigators found that investment in information 
systems was negatively associated with net revenue in the health care industry, and 
that it was negatively associated with operating cost among multi-specialty groups in 
1997. They did not find any statistically proven significant result for the financial 
performance measures pertaining to the year, 1996. 
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Likewise some other studies have also not found any relationship between IT 
investments and productivity. Loveman (1994) used the Management Productivity 
and Information Technology (MPIT) Database, also known as Profit Impact of 
Market Strategy (PIMS) database in his Study of the 60 manufacturing business units 
in U.S., and Western Europe, based on Cobb-Douglas Production Function, used in 
economic models, to investigate the impact on firm level productivity for the period 
from 1978 to 1984. However, the Study did not reveal any evidence of strong 
productivity gains from IT investments, despite disaggregating use of IT according to 
IT intensity, industry, and market share. 
As against the above, some recent Studies have found a positive relationship 
between IT Investments and Productivity gains. Lichtenberg (1995) examined the 
output contribution of computer capital and IS (Information Systems) labor at the firm 
level for the period 1988-1991, based on the Cobb-Douglas production function using 
regression analysis. Using two different sources of data-Computer World and 
Information-Week, the Investigator found substantial "Excess Returns" to both 
Computer Capital and IS Labor. Lichtenberg, therefore, claimed that marginal 
productivity of IS labor is six times more than that of non-IT labor. 
Barua et al. (1995) proposed a process-oriented approach, empirically testing 
it by using a two-stage analysis. By examining the IT impact on strategic business 
units (SBUs) and incorporating industry-specific and economic-wide exogenous 
variables, it was found that many significant IT impacts occur at both the immediate 
level and at higher level performance variables. 
Brynjolfsson and Hitt (1996) examined the relationship between IT 
Investments and Organizational Producfivity, based on the Cobb-Douglas production 
function, using firm-level data of 367 large firms pertaining to the years 1987-1991. 
Computer Capital, Non-Computer Capital, IS Labor and Non-lS labor were found 
related to the firm's productivity. The researchers found that spending IS made a 
significant contribution to the firm-level productivity. Their Study revealed that the 
contribution of IT Capital represents 81% marginal increase in output; while that of 
Chapter 3 
Review of Literature 
non-IT capital represents 6% of it. They further claimed that the productivity paradox 
disappeared by 1991. 
Similar has been the Study made by Brynjolfsson and Hitt (1996). It was 
based on firm-level data of 370 firms falling under several categories of IT spending 
over a period of 5 years (1988 to 1992). The collected data from Annual Surveys. 
conducted by International Data Group (IDG), were supplemented by other 
information from Standard and Pores Compustat. The Cobb-Douglas Production 
Function and the Iterated Seemingly Unrelated Regression (ISUR) were used in 
determining the impact of IT on three performance measures i.e., (i) Productivit>, (ii) 
Profitability, and (iii) Consumer Value. The Theory of Production, Theories of 
Competitive Strategies and the Theory of Consumer were relied upon, as the 
theoretical bases for their analysis. It was revealed that IT spending has a positive 
impact on productivity and that it provided significant value for consumers. However, 
their analysis did not reveal any evidence of business profitability. 
To examine IT substitutability for other inputs, Dewan and Min (1997) 
constructed the firm-level data for the period 1988 to 1992 by adopting the same 
approach, as was adopted by Hitt and Brynjolfsson (1996) and Lichtenberg (1995). 
The researchers used the Constant Elasticity of Substitution (CES) translog 
production functions and found that IT capital is a net substitute for both, ordinary 
capital and labor. 
Francalanci and Gala (1998) examined the impact of IT investments and 
worker composition on the productivity of life insurance companies. The Study 
revealed that increases in IT investments are associated with productivity benefits 
when accompanied by changes in worker composition. 
Bharadwaj (2000) investigated the association between IT capability and 
business performance, based on the resource-based view (RBV) of the firm. The RBV 
links the performance of organizations to resources and skills that determine a firm's 
overall effectiveness. The researcher examined all fifty-six firms that were ranked by 
the Information Week as IT leaders at least during the first two of the four years from 
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1991 to 1994 Fifty six matching control sample firms from the same industry and 
similar in size were studied. Using Logistic Regression Analysis halo effects for the 
IT leaders were tested. It was found that the past five years' (1985-1990) financial 
performance of the two groups did not indicate any significant differences. The 
Wilcoxon Rank Sum Test was employed to test the differences in the level of 
financial performance measures viz., return on assets, return on sales operating 
income to assets, operating income to sales and selling and general administrative 
expenses to sales. The Study found that the profit ratios for the IT leaders in each of 
the four years were significantly higher than the ones for control sample firms. 
However, the Study also found that IT leaders had higher than average selling and 
administrative expenses. In this Study, some case exemplars, selected from Dow 
Jones, were included as qualitative evidence of IT capability. These exemplars 
described the IT leaders IT policies, their adaptation of new technologies, and other 
IT capability assessment. 
Relying upon the same data, used in previous studies (Brynjolfsson and Hitt, 
1996; Hitt and Brynjolfsson, 1996), Shao and Lin (2000), treating IT spending as 
production factors investigated the relationships between several firm-specific 
characteristics and productive efficiency in the production process. The methodology 
used in their Study was a generalized stochastic frontier model. The firm-specific 
characteristics included in their research, were Beta (Market Sensitivity), Debt to 
Equity (D/E) Ratio, Return on Asset (ROA), Return on Equity (ROE), Shareholder 
Return, Sales Growth, and R&D Expenses. Their research found that out of the seven 
firm-specific characteristics, the two (Beta and D/E) are negatively correlated with 
productive efficiency. Unlike the previous Studies, which suggested that IT had no 
direct relationship with improvement in profitability, this Study found that the four 
financial performances measures (ROA, ROE, Shareholder Return, and Sales Growth) 
and R&D expenses are favorable predictors of productive efficiency. 
Shao and Lin (2001) using the same firm-level data set that had been used in 
previous studies, examined the impact of IT Investments on Technical Efficienc> in 
the firms' Production Process. While Shao and Lin (2000) used a Parametric 
Econometric Approach, called the Cobb-Douglas and Translog Stochastic Production 
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Frontiers in their Study, Shao (2000) used the Parametric Approach of Data 
Envelopment Analysis (DEA) also. Then, again in 2002 Shao and Lin employed DEA 
and Tobata Regression Model to measure technical efficiency. These Studies indicate 
that IT has a positive effect on technical efficiency in the production process, whether 
IT investments are treated as a firm-specific factor or/as production factor. 
Using a unique Health Care Industry dataset, Lee and Menon (2000) 
investigated the link between IT Investment and Firm, its output, and the link between 
IT Investments and the Efficiency of Processes. Financial data on hospitals for the 
years from 1976 to 1994 were collected by the Department of Health, Washington 
State, U.S.A. Their Study supported that while IT capital was associated with 
increased productivity, the IT labor was not. Their Study indicated that IT labor 
contributed negatively to productivity; contradicting the previous findings, non-IT 
capital showed registered a greater amount than IT capital. May be that some of them 
over-invested in IT, which was evidenced by low cost efficiencies. The authors 
argued that difference in results might be due to the changes in IT paradigms during 
the sample years or alternatively due to the regulatory forces. 
Devaraj and Kohli (2000) examined 36 monthly data from eight hospitals to 
measure the combined effect of Technology and Business Process Reengineering 
(BPR) on performance. Using Time-series Models, they found that investment in IT 
leads to increased profitability for the organization albeit after a certain time lag. They 
found that there existed the strongest impact on the profitability, when both the IT 
support and BPR were combined. 
Menon et al. (2000) used the same data-set of Lee and Menon (2000) to 
examine the IT Productivity in a Healthcare Setting, relying upon the Stochastic 
Frontier Approach. The authors categorized Capital Investments into three types - (i) 
IT capital, (ii) Medial IT Capital, and (iii) Medical (Non-IT) Capital. Their Study 
indicated that Medical (Non-IT) Labor showed the highest positive impact on 
Productivity. While IT labor and Medical IT Capital contributed to high productivity, 
IT Capital contributed low average productivity. But Medical (Non-IT) Capital 
showed a negative impact on productivity. 
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The relation between Information Technology and Productivity was studied at 
different levels. At the firm level, empirical research showed little relationship: There 
was so much debate on it. 
One of the researches hypothesizes that this is due to the fact that many 
concerns implement IT projects ineffectively. Like any other asset, IT (Information 
Technology) must be utilized effectively to result in increased financial performance. 
However, by comparing successful users of IT any financial performance advantage is 
found to be short-lived, possibly due to the ability of competitors to IT projects (King 
W.R., and Teo. S. H., (1999)). Another research on U.S. industries stresses that 
although firms have invested billions of dollars on information technology to boost 
their productivity; many analysts continue to question whether these investments do 
really lead to productivity gains. It may be mentioned here that industries 
experiencing the largest productivity acceleration in the late 1990s, were the 
producers and most intensive users of information technology (Stiroch K. J., (2001)). 
Information technology and productivity literature review done by 
Brynjolfsson and Yang, concluded that due to more reliable and larger datasets, much 
progress has been made showing the positive relationship between IT and 
productivity. Improved models and methodology have helped progress in findings. 
The Article also suggests improvement in controlling the effect of other variables on 
productivity (Brynjolfsson, E., and Yang S., (1996)). Some researches emphasize on 
relationship between Information Technology Investment and Organizational 
Performance. 
Another research emphasizes on causal relation between IT Investment and 
Productivity (Shafer. M.S, and Byrd. A.T., (2000)). The authors suggest that 
corporations have invested billions of dollars in information technology (IT) during 
the last 20 years; though there is much debate regarding the benefits accruing from 
these expenditures. 
Direct linkage between technology investment and increases in organizational 
performance and productivity has been extremely elusive. This research investigates 
the relationship between IT investment and organizational performance to help 
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eamable managers to better evaluate IT expenditures. With data on IT Investment and 
Organizational Performance from 350 Public Companies pertaining to over four 
years, it uses Structural Equation Analysis to empirically test a theoretical model 
composed of five IT investment variables and five organizational performance 
variables. It is found that the variable used to measure the extent to which users have 
access to IT, was significantly and positively related to sales by employees, an 
organizational measure of labor productivity. Two other IT investment variables, 
namely (i) the value of supercomputers, mainframes, and minicomputers, and (ii) the 
percentage of IT budget spent on IT staff, were significantly and negatively associated 
with the sales by employee measure. Another IT variable i.e., the IT budget as a 
percentage of revenue was significantly and negatively associated with sales by total 
assets, a traditional measure of capital productivity. The last IT variable, the 
percentage of IT budget spent on IT staff training, was not related to any performance 
variable. Implications of these finding are discussed and, from a management 
perspective, postulations relating IT investment to organizational performance are 
stated. While providing suggestions to researchers, they are encouraged to use these 
results to probe deeper into the relationship between IT Investment and 
Organizational Performance (Byrd. T. and Marshall T., (1997)). 
Some of these researches instead of trying to measure aspects of IT 
Investments (Causes), and the resulting changes in Productivity, Profits, or other 
outcomes (effects), emphasize on defining variables (Prattipati .8. and Mensah. M., 
(1997)). 
The business value of Information Technology has been debated for a number 
of years. Hit and Brynjolfsson introduced three measures of Information Technolog>' 
and its value: (i) Productivity, (ii) Profit, and (ii) Consumer Welfare. They suggest 
that comparative approach can highlight the gap in knowledge. The three measures 
being equally important, they found evidence that through IT may help increase 
Productivity and Consumer Surplus, but may not necessarily lead to supernormal 
business profit. It is possible for firms to realize productivity benefits due to its 
effective management, without seeing these benefits translating into higher 
profitability. The influence of Information Technology Diffusion and Business 
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Process Change on Perceived Productivity (PP) has been studied by Grover et al. 
(Grover. V., Teng. J., Segars A. H., and Fiedler. K., (1998)). A hallmark of the 
emerging information age, is the dramatic rise in expenditures by modem business 
enterprises on Information Technology (IT). On account of these investments, senior 
managers anticipate gains in productivity, commensurate with the cost of modem IT 
and Information Systems. 
While the evolving capabilities of emerging IT are evident, the association 
between Technological Diffusion and increased Productivity has not been readily 
demonstrated in terms of corporate repositioning of scholarly research findings. One 
possible source of this paradox is the absence or presence of Business Process 
redesigned in positioning the organization to assimilate and leverage technological 
innovation. This Study empirically examines the nature and magnitude of relationship 
between IT Diffusing, Perceived Productivity (PP) Improvement; and Process 
Redesign. The findings suggest that the process redesign and IT have a complex 
relationship with productivity, and that these can be represented by a mediating or 
moderating model for different technologies. The data, being exploratory, do suggest 
alternate ways to examine the Productivity Paradox (Grover. V., Teng. J., Segars A. 
H., and Fiedler. K., (1998)). The causes of Productivity Paradox were studied by 
Santos and Sussman (Santos. B.O. & Sussman. L., (2000)). They stressed that while 
the percentage of a firm's budget spent on IT continues to increase, there is increasing 
evidence that firms fail to obtain the benefits of these expenditures within the 
anticipated time frame. The reason for delays in obtaining the benefits is 
management's failure to strategically leverage the full potential of IT and also to 
overcome resistance to change. These problems have been discussed in depth, and 
solutions for them have also been suggested. 
Some researchers stress on the specific mathematical method for data analysis. 
Shafer and Byrd, introduced a framework for measuring the efficiency of 
organization's investment in Informafion Technology, using Data Envelopment 
Analysis. They concluded that DEA is particularly well-suited for comparing the 
organizational investments in IT. 
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One of the main aspects of studying the relationship between IT and 
Productivity is "Conceptual Model". Theoretical view of variables and their 
relationship have been emphasized by some researchers. Investments on IT including 
hardwares, networks, softwares, and internet alone will not necessarily improve 
Productivity. Organizations should also invest on Complementary Investment viz., as 
investment on changes in strategies, work practices and new products, aligned with IT 
investments (Albadvi A., and Keramati A., (2002)). Literature review shows that the 
relationship of IT and Productivity has been studied at the national industry, firm and 
worker level. This research emphasizes on firm or organizational level Study. 
Table 3.3 given below includes the summary of the previous Studies on the IT 
Impact on Organizational Performance. 
Table 3.3 
Summary of Firm-level Empirical Studies on IT and Productivity/Performance 
Study 
Cron and 
Sobol 
(1983) 
Weill (1992) 
Mahmood & 
Mann 
(1993) 
Loveman 
(1994) 
Methodology 
Chi-square 
Hierarchical 
Regression 
Pearsonian and 
Canonical 
Correlation 
Analysis 
Regression 
Sample Size/ 
period 
138 
33/1982-
1987 
100/1989 
60/1978-
1984 
Measurement 
IV: Computer 
ownership, number and 
type of software 
capabilities DV: ROA, 
Return on Net Worth, 
Profit/Total Sales, 
Average 5- years 
Growth 
IV: IT Investment 
(Transactional, 
Strategic, 
Informational) DV: 
ROA, Labor 
Productivity, Sales 
Growth 
IV: IT Budget/Sales, IT 
Budget/IT Training 
Budget, No of 
Terminals/Employee 
IT Budget/IT Staff DV: 
ROI, Return on Sales, 
Sales/Total Assets, 
Sales/Employees, 
Market Value/Book 
Value 
IV: Material 
Expenditure, Non-IT 
Findings 
Firms with 
extensive IT use 
are either very 
High or very Low 
Performers. 
Transactional IT'fj^  
Strategic or 
Informational IT; 
Individual IT 
Measures, Weak 
relationship The 
combined IT 
measure: t 
Productivity : 
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Table 3.3 Contd. 
Study 
Lichtenberg 
(1995) 
Kivijarvi 
and 
Saarinen 
(1995) 
Barua et al 
(1995) 
Hitt and 
Brynjolfsson 
(1996) 
Dewan and 
Min(1997) 
Prasad and 
Marker 
(1997) 
Methodology 
Regression 
Correlation and 
Variance 
Analyses 
Regression 
Ordinary Least 
Squares (OLS) 
the Iterated 
Seemingly 
Unrelated 
Regression 
(ISUR) 
Constant 
Elasticity of 
Substitution 
(CES) Tanslog 
and Translog 
Production 
Functions 
2-Step 
Weighted OLS, 
Sample Size/ 
period 
114-1358 
/1988-1991 
36 
60 Strategic 
Business 
Units 
(SBU)/1979-
1983 with 
some from 
1978-1984 
1109/1988-
1992 
1131/1988-
1992 
47/1993-
1995 
Measurement 
Expenditure, Total 
Labor, Non-IT Capital, 
IT Capital DV: Sales 
minus Inventory 
Changes, Deflated by a 
Price Index 
IV: Computer Capital 
Stock, Non-computer 
Capital Stock. IS and 
Non-IS Employee. DV: 
Revenue 
IV: Level of 
Investments in IS, State 
of IS DV: Growth, 
Profitability, Funding 
Position, User 
Satisfaction 
IV: IT capital, non-IT 
Capital, IT and Non-IT 
Purchase Data and 
Employee Costs from 
Production. Marketing, 
and Innovation, 
Macroeconomic 
Variables DV: Market 
Share, ROA 
IV:IT Stock, Non-
computer Capital, 
Labor, IT Stock per 
employee, Debt/Equity 
Ratio, Market Share, 
Sales Growth DV: 
Productivity. 
Profitability (ROA, 
ROE, Total Return), 
Consumer Value 
IV:IT Capital, Non-IT 
Capital, Labor DV: 
Value Added 
IV:IT Capital, IT Labor, 
Non-IT Capital, Non-IT 
Labor DV: Total loans 
and Deposits, NI 
Findings 
(IS Capital and IS 
Labor) and 
Output: ^ t 
IT Investments 
and Performance 
in Short Term: 
Long-term : ^ 
Significant 
Positive Impacts 
of IT at the 
Intermediate 
Level in the 
Organization. 
Productivity and 
Consumer Value: 
t Busmess ' 
Profitability; 
IT Capital is a 
Substitute for 
both, Capital and 
Labor. 
IT Labor and 
Productivity:^' IT 
Capital and 
Productivity: 
« - > o r ' 1 
Chapter 3 90 
Review of Literature 
Table 3.3 Contd. 
Study 
Francalanci 
and Galal 
(1998) 
Deveraj and 
Kohli 
(2000) 
Shao and 
Lin 
(2000)/Shao 
(2000) 
Shao & Lin 
(2001)/ 
Shao (2000) 
Bharadwaj 
(2000) 
Lee & 
Menon 
Methodology 
Regression 
Analysis 
Field Study/ 
Time Series 
Generalized 
Stochastic 
Frontier 
OLS, Frontier, 
Panel Frontier 
and data 
Envelopment 
Analysis (DEA) 
Logistic 
Regression 
Analysis and 
the Wilcoxon 
Rank Sum Test 
Multivariate 
Analysis of 
Sample Size/ 
period 
520/1986-
1995 
8 Hospitals/ 
36 Months 
1115/1988-
1992 
1115/1988-
1992 
112 (56 IT 
Leader + 56 
Control 
Sample) 
1064/1976-
1994 
Measurement 
IV: IT Expense, 
Worker Composition 
(Managerial, 
Professional, Clerical). 
DV: Financial and 
Non-Financial 
Productivity 
IV: IT Labor, 
IT Support, IT Capital 
DV: Profitability (Net 
Patient Revenue Per 
Day and 
revenue Admission), 
Quality(In-patient 
Mortality Rate and 
Customer Satisfaction) 
IV: Firm Specific 
(Beta, Debt To Equity 
Ratio, ROA. ROE, 
Shareholder Return 
Sales Growth, and 
R&D Expenses) DV: 
Output Level added 
(Gross Sales Less Non-
Labor Expenses, 
Deflated The Price 
Index) 
IV: Capital, Labor, IT 
Investments DV: Value 
Added 
IV: IT Capability (Firm 
Size, Type) DV: 
Profitability (ROA, 
Return Off Sales. 
01/Assets. Ol/Sales. 
OI/Employees) and 
Cost related Ratios 
(Total Operating 
Expenses/ Sales. 
COGS/Sales, Selling 
and General 
Administrative 
Expenses/Sales) 
IV: IT Capital, Medical 
(Non-IT) Capital, IT 
Findings 
(IT and Changes 
in Worker 
Composition) and 
Productivity: . ' 
IT and A 
Profitability: 1 
IT and Quality of 
Products and 
Services: * 
The Effect of (IT 
& BPR) and A 
Profitability: 1 
Beta, Debt to i 
Equity Ratio: ^ 
All Others: . 
IT has a Positive 
Effect on 
Technical 
Efficiency and 
thus it leads to 
Productivity 
Growth 
IT Capability and 
Firm 
Performance: 
T 
IT Capital and A 
Productivity: ' 
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Study 
Francalanci 
and Gaial 
(1998) 
Deveraj and 
Kohli 
(2000) 
Shao and 
Lin 
(2000)/Shao 
(2000) 
Shao & Lin 
(2001)/ 
Shao(2000) 
Bharadwaj 
(2000) 
Lee & 
Menon 
Methodology 
Regression 
Analysis 
Field Study/ 
Time Series 
Generalized 
Stochastic 
Frontier 
OLS, Frontier, 
Panel Frontier 
and data 
Envelopment 
Analysis (DEA) 
Logistic 
Regression 
Analysis and 
the Wilcoxon 
Rank Sum Test 
Muhivariate 
Analysis of 
Sample Size/ 
period 
520/1986-
1995 
8 Hospitals/ 
36 Months 
1115/1988-
1992 
1115/1988-
1992 
112 (56 IT 
Leader + 56 
Control 
Sample) 
1064/1976-
1994 
Measarement 
IV: IT Expense, 
Worker Composition 
(Managerial, 
Professional, Clerical). 
DV: Financial and 
Non-Financial 
Productivity 
IV: IT Labor, 
IT Support, IT Capital 
DV: Profitability (Net 
Patient Revenue Per 
Day and 
revenue Admission), 
Quality(In-patient 
Mortality Rate and 
Customer Satisfaction) 
IV: Firm Specific 
(Beta, Debt To Equity 
Ratio, ROA. ROE, 
Shareholder Return 
Sales Growth, and 
R&D Expenses) DV: 
Output Level added 
(Gross Sales Less Non-
Labor Expenses, 
Deflated The Price 
Index) 
IV: Capital, Labor, IT 
Investments DV: Value 
Added 
IV: IT Capability (Firm 
Size, Type) DV: 
Profitability (ROA, 
Return Off Sales, 
OI/Assets. Ol/Sales. 
OI/Employees) and 
Cost related Ratios 
(Total Operating 
Expenses/ Sales. 
COGS/Sales, Selling 
and General 
Administrative 
Expenses/Sales) 
IV: IT Capital, Medical 
(Non-IT) Capital, IT 
Findings 
(IT and Changes 
in Worker 
Composition) and 
Productivity: . 
IT and A 
Profitability: 1 
IT and Quality of 
Products and 
Services: A 
The Effect of (IT 
& BPR) and A 
Profitability: 1 
Beta, Debt to i 
Equity Ratio: * 
All Others: . 
IT has a Positive 
Effect on 
Technical 
Efficiency and 
thus it leads to 
Productivity 
Growth 
IT Capability and 
Firm 
Performance: 
t 
IT Capital andA 
Productivity: ' 
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Study 
(2000) 
Menon, Lee, 
Eldenburg 
(2000) 
Smith 
BuUers Jr. 
and Piland 
(2000) 
Shao and 
Lin (2002) 
Methodology 
Variance 
Cluster 
Analysis 
Stochastic 
Frontier 
Ordinary Least 
Squares 
Regressions 
DEA and Tobit 
Regression 
Sample Size/ 
period 
1064/1976-
1994 
Varies (from 
252 to 663) / 
1995-1997 
1115/1988-
1992 
Measurement 
Labor, Medical (Non-
IT) Labor DV: 
Adjusted Patient Days 
IV: IT Capital, Medical 
IT Capital, Medical 
(Non - IT) Capital, IT 
Labor, Medical Labor 
DV: Adjusted Patient 
Days 
IV: Ratio of 
Information Services 
Cost to Total Operating 
Costs, Affiliation, No. 
of Physicians Per 
Clinic DV: Gross 
Charges Per Physician, 
Net Revenue Per 
Physician, Operating 
Costs Per Physician, 
Operating Margin 
IV: Capital, Labor, IT 
Spending, Non-IT 
Capital, And Non-IT 
Labor DV: Value 
Added Output 
Findings 
IT Labor and 
Productivity :.J/ 
Between Medical 
Labor, IT Labor, 
Medical IT 
Capital A'lnd 
Productivity:! 
Medical Capital 
and Productivityjl/ 
IT and Net 
Revenue: ^^ 
1995: ^ V, 
1996: 
1997: v]/ 
IT and Operating 
Cost: 1995: 1 
1996 U 
I 9 9 7 : | 
IT Investments as 
a Firm Specific 
Factor and 
Technical A 
Efficiency: ' 
IT investments as 
a Production 
Factor and 
Technical A 
Efficiency: ' 
Legend: 
IV: Independent Variable 
DV: Dependent Variable 
A : Positive Relationship 
^ ^ : No effect 
1 : Negative Relationship 
Source: Myung. Sun Ko (2003): An Exploration of the Impact of Information Technology 
Investment on Organizafional Performance: An Integrative Approach, Ph.D. Dissertation, 
Commonwealth University, Richmond, Virginia, U.S.A. 
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To summarize, it may be stated that while several earlier Studies have not 
shown any relationship between IT Investments and Productivity at the firm level, 
some recent Studies have shown evidence of a positive relationship by applying 
different approaches on the same data set, as used in the previous Studies. Yet, some 
other Studies have shown mixed results. There are other Studies that reveal their 
overall findings as 'inconclusive'. Thus, further empirical Studies are needed. It is 
with this in mind that the researcher has opted to work on the problem. 
3.3. The Contingency Theory of Organizations 
3.3.1. Overview of the Contingency Theory 
The main theme of the Contingency Theory is that all components of an 
organization must 'Fit" well with each other; otherwise the organization will not 
perform optimally (Perrow. 1967 cited in Selto et al., 1995) The key concept in 
Contingency Theory is, therefore, "Fit". Thus, organizational characteristics viz., its 
structure must "Fit" with contingencies (or context); whereas Contingenc> is any, 
variable that affects an organizational characteristic in organizational performance 
(Donaldson, 2001). According to Contingency Theory, if an organizational structure 
'Fits' the contingency, it leads to higher performance results. Failing this, it will lead 
to a 'Negative Effect' on organizational performance. Referring to some examples of 
widely investigated Contingency Variables, we find that these are characteristics of an 
organization's culture, task, technology, environmental, size, diversification and 
vertical integration. 
Contingency Theory can well be applied to predict variations in "Fit" of 
various components within an organization (Selto et al., 1995). The Theory of "Fif 
explains that each an organization has its own optimal configuration or "Best Fit" of 
context, structure, and control, if it is deviated. The "Misfit" causes lack of 
coordination, miscommunication, misunderstanding, poor moral and poor motivation. 
As a consequence, it leads to poor performance (Selto et al.,1995). Therefore, 
organizations are forced to avoid the "Misfit". This will obviously cause the 
organization to adopt its new organizational characteristics that "Fit" the 
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contingencies. Needless to state that the contingencies would force reshape the 
organization. 
The traditional Contingency Theory - a Structural Contingency Theory -
suggests that an organizational structure must be designed in such a way as to 'Fit' the 
structural contingencies. The Structural Contingency Theory includes three basic 
elements: Firstly, there is an association between contingency and organizational 
structure. Secondly, Contingency determines the organizational structure, and thirdly, 
there is a "Fit" between organizational structural variables and contingency variables, 
which together lead to higher performance (Donaldson, 2001, p.7). 
Presently, there are at least three alternative conceptual approaches to "Fit". 
There are (i) Selection, (ii) Interaction, and (iii) Systems approaches. In the Selection 
Approach, organizational context drives its organizational design. In this approach, 
"Fit" is an assumed "congruence between organizational Context and Structure" 
(Drazin and Van de Ven, 1985, p.515). On the other hand, the 'Interaction Approach' 
hypothesizes "Fit" as the interaction of pairs of Context-structure or Context Control 
Factors that affect performance. The underlying theme is that 'performance is not 
affected by context, structure, or control alone but is affected by the "fit" among 
them. Finally, the 'Systems Approach' views that "fit" is the internal consistency of 
multiple contingencies and multiple structural characteristics that affect organizational 
performance. This is a most recent 'Contingency Theory' (Selto et al., 1995). 
3.3.2 Review of Literature on Contingency Theory 
There are several Studies that have investigated Contingency Theory of 
organizations as shown in Table 3.4. Drazin and Van de Ven, (1985) compared three 
different approaches to "Fit" i.e., (i) Selection, (ii) Interaction, and (iii) Systems - by 
investigating the task contingency model of work - unit design developed by earlier 
studies. The authors empirically tested 629 employment security units in California 
and Wisconsin during 1975 and 1978. While the "Selection" and "Systems" 
Approaches to "Fit" are supported, the "Interaction" Approach to "Fit" is not 
supported. Their Study indicated that 'Task Uncertainty' was a strong predictor of 
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work, unit structure and of process. Also, that "Fit" is a significant predictor of unit 
performance. 
Raymond (1990) examined organizational factors, viz., organizational size, 
maturity, resources, time frames, and IS sophistication to User Satisfaction and 
System Usage, based on Contingency Approach. It was revealed that while 
organizational time frame and IS sophistication, have a direct effect upon Satisfaction 
and Usage, the effect of size, maturity, and resources is mediated by IS sophistication. 
Bergeron and Raymond (1995) investigated 126 business firms to validate a 
model linking strategic orientation and strategic IT management to performance. They 
found that IT investment by itself provides no bottom line improvements. Thus, in 
order to increase performance, firms must adopt a stronger strategic posture (i.e., 
more aggressive, proactive, analytical and future-oriented posture) with a strategic IT 
management (IS positioning, strategic use of IS, new IT applications, architecture 
planning, and security). 
Anandarajan and Arize (1998) examined the "Fit" between an organization's 
information processing requirements and its client/server (C/S) architecture. They 
found that an appropriate match between task characteristics and C/S processing 
architectures was important for effectiveness of the system. 
Chang et al. (2002) investigated the "Fit" between characteristics of 
Accounting Information System (AIS) and Contingency Variables, viz., Task 
Uncertainty and Decentralization. They found that characteristics of AIS were 
significantly related to User Satisfaction in a decentralized organization. 
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Table 3.4 
Summary of Empirical of Contingency Theory of Organizations 
Study 
Drazin and Van de Ven 
(1985) 
Raymond(1990) 
Bergeron and Raymond 
(1995) 
Anandarajan and Arinze 
(1998) 
Chang, Chang, and Paper 
(2002 
Measurement 
IV: Task Uncertainty 
(Systematized, Discretionary, 
Developmental) DV: Unit 
Efficiency, Job Satisfaction 
IV: Size, Maturity , 
Resources, Time Frame , IS 
Sophistication DV : User 
Satisfaction, System Usage 
IV: Strategic-Orientation, 
Strategic Management DV: 
Performance 
IV: Task Characteristics, 
Processing Architectures 
DV: C/S Effectiveness 
IV : Task Uncertainty, 
Decentralization, 
Characteristics of AIS 
(Information Scope, 
Timeliness Aggregation) DV 
: User Satisfaction 
Key Findings 
Selection and Systems 
Approach to fit are supported 
, but not Interaction 
Approach to Fit 
Contextual Variables were 
found to have a significant 
influence on User 
Satisfaction 
Organizations that combine a 
Strategic-orientation to 
Strategic IT Management to 
perform better 
Fit between Task 
Characteristics and C'S 
Processing Architectures is 
an important factor of 
System success 
Broad-scope information 
promotes User Satisfaction in 
high task variability. 
Characteristics of AIS 
increase User Satisfaction in 
Decentralized Organization 
Source: Myung. Sun Ko (2003): An Exploration of The Impact of Information Technology 
Investment on Organizational Performance: An Integrative Approach, Ph.D. Dissertation. 
University of Virginia Commonwealth University, Richmond, Virginia, USA. 
3.4. Complementarity Theory 
3.4.1 Overview of Complementarity Theory 
The main idea of Complementarily Theory is to recognize basic relationships 
among Organizational Variables. Milgrom and Roberts (1995) investigated notion of 
"Fit" and "Synergies", using complementarily in mathematics they provided a 
substantial basis for understanding Contingency Theory. Their results explain that 
how elements of Organizational Strategy, Structure, and Process are interlinked and 
how they evolve over time in a consistent and coherent manner? 
Complementarily Theory suggests that "activities are complements if doing 
(more or) any one of them, increases the returns of doing (more of) the others" 
(Milgrom and Roberts, 1995, p. 181). Several Studies have used complementarity to 
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explain the organizational phenomena. Barua et al. (1996) introduced 'Business 
Value Complementarily (BVC)" and explained that 'Complementary Variables" 
should be changed in a coordinated manner and in the right directions. Harrison 
(1996) also explained that investment in IT alone couldn't boost productivity and 
growth without considering complementary factors including more flexible workplace 
organizations, the enhancement of skills among both managers and employees, and 
installation of new infrastructure. 
Barua and Whinston (1998) also discussed BVC as a basis for design 
decisions that can contribute maximally to performance. The main objective of BVC 
was to obtain maximum pay off from complementary relationships in the Business 
Value Model (BVM), which involved a Two-step Approach. Firstly, a Multi-level 
Business Value was developed for the relationships between 'Design Variables' and 
'Performance Measures' within the organization. Secondly, complementarily in the 
relationships of the B.V.M was be identified. Lee (2001) said that using 
complementarity to explain the phenomena in organizations, suits well since 
organizational factors were interrelated. Lee explained that measuring the IT impact 
alone without controlling 'Contextual Variables' was inadequate for understanding 
the true business value of IT. Thus, for IT Investments to pay off, 'Complementary 
Factors' should be closely monitored. 
3.4.2 Review of Literature on Complementarity Theory 
Barua et al. (1996) examined the impacts of changes in various organizational 
and technological measures in reengineering factors, and presented a BVC Model. It 
was found that organizational payoff increases more when the levels of all 
complementary variables were selected together than when they were selected in 
'isolation'. The research found that IT, decision authority, business processes and 
incentives were the major complementary factors in a reengineering project. The 
research identified that "IT is complementary to organizational characteristics and 
processes, and the investments in IT and reengineering, would not succeed, if done in 
isolation (p. 410)". 
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Ichniowski et al. (1997) investigated the 'Productivity Effects' of alternative 
employment practices. They used data sets of homogeneous steel finishing processes 
from 17 Companies and found that a group of complementary human resource 
management practices had significant effects on productivity. As against this, 
differences in individual work practices had little or no effect on productivity. The 
finding indicated that 'increases in productivity could be expected only when there are 
complementarities between various human resource practices.' 
Laursen and Mahnke (2000) also investigated the impact of firm type 
knowledge strategies in relation to the application of the system of complemenetarit> 
human resource management practices. They investigated 684 manufacturing and 
1,216 non-manufacturing Danish firms and found that 'complementarity effects 
existed between human resource practices; though having different strength.' The 
Study also indicated that human and knowledge strategies must be pursued to yield 
results. 
Lee (2001) using the Case Study approach, investigated the relationship and 
complementarity properties among IT and performance variables in seven mortgage 
firms. The researcher built Business Value Model of IT and found that how IT is 
used; what variables are complementary with IT, and in what indications those 
complementary factors were related? Lee explained, saying (that) "IT will not make a 
positive impact on profit, if any of the complementary variables had an unfavorable 
condition" (p. 208). The researcher concluded that there exists an indirect and 
complex casual relationship between IT and profit. Table 3.5, given on next page, 
gives summary of empirical studies that were conducted by applying the 
complementarity theory. 
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Table 3.5 
Summary of Empirical Studies of Complementarity Theory 
Study 
Barua, Lee. Whinston (1996) 
Ichniowski, Shaw, Prennushi 
(1997) 
Laursen and Mahnke (2000) 
Lee (2001) 
Measurement 
IT, Decision Authority, Business 
Processes, Incentives 
Incentive Pay, Teams, Flexible 
Job Assignments, Employment 
Security and Training, 
Firm Type, Knowledge Strategies, 
Performance, and Firm Size 
Internal and External Processes, 
IT Usage, Marketing Effort, 
Officer Retention, Origination 
Cost, Cycle Time, Customer Base, 
Price and Profit 
Key Findings 
IT is complementary with 
Organizational Characteristics 
and Processes. Investments in 
IT and reengineering cannot 
succeed, if done in isolation 
Increase in Productivity stems 
from the innovative Group's 
employment practices 
Application of Systems of 
Human Resource Practices 
differs due to Firm Type, its 
Size, and Knowledge strategies 
A causal relationship exists 
between IT and Profit. This 
relationship is Indirect and 
Complex. 
Source: Myung. Sun Ko (2003): An Exploration of The Impact of Information Technology 
Investment on Organizational Performance: An integrative Approach, Ph.D. Dissertation, 
University of Virginia Commonwealth University, Richmond, Virginia, U.S.A 
3.5. Conclusion 
Some of the previous studies found negative or insignificant relationship 
between IT investments and organizational performance; while others found positive 
impact or mixed results. These studies due to their contradictory findings are 
subjected to criticisms on account of that inappropriate use of data, inadequate 
analysis, timing effects, and inappropriate measurement. Further, this kind of research 
omits intangible benefits viz., quality of product and increased customer services etc. 
Therefore, to understand the real impact of IT investments on productivity is a major 
concern for practitioners and IS researchers both. Needless to say that the inconsistent 
findings from previous Studies warrant additional empirical Studies. Addressing the 
areas of IT investments on organizational performance by using an alliterative 
approach, appears to be well worthwhile. 
This present research emphasizes on firm or organizational level of Study 
There is no background for such a research in Iran. Therefore, much of our attention 
was devoted to develop a customized model, and defining of indices for variables. 
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4.1. Review of Research Models 
To conceptualize the impact of IT investment on organizational performance a 
number of Studies attempted to develop theoretical models. This section has been 
devoted to present a detailed review of the research models: 
Weill and Olson (1989) and Weill (1992) categorized IT investment into three 
types based on management objectives - Transactional, Strategic, and informational. 
The author(s) described that the impact on organizational performance differs with the 
type of IT investments made. The main objective of the Transactional IT investment is 
to cut costs by replacing capital for labor or to improve organizational efficiency 
(Weill 1992). The expected outcome of this type of investment is increased Labor 
Productivity (McKeen and Smith. (1993). The Strategic IT Investment is used to gain 
a competitive advantage to help increase market share and sales growth (Weill 1992, 
Mckeen and Smith, (1993). The expected outcome of this type of investment is 
increased revenue or expansion of market share. On the other hand, the objective of 
the Informational IT Investment is to facilitate information access and 
communications (Weill. 1992; Teo et al. 2000). Thus, it provides the information 
infrastructure of the organization to manage the firm. The expected outcome of this 
type of investment is support for management tasks and information for management 
(Weill and Olson. 1989). While Weill and Olson (1989) have identified a fourth IT 
investment type i.e., a 'Threshold IT investment. Weill (1992) categorized it as three 
different types excluding this type of investment since these types of investments are 
made add to power of competition to outmatch the competitors and to returns which in 
this type of investment are considered to be very small. Weill and Olson (1989) and 
Weill (1992) introduced a concept of Conversion Effectiveness. The author(s) 
described that the Conversion Effectiveness is what differentiates two firms, investing 
the same amount in the same type of IT but with different performance effects. 
Conversion Effectiveness moderates the relationship between IT investment and 
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organizational performance. After this concept was introduced, several other 
researchers also applied this concept (Markus and Soh, 1993; Lucas. 1993; Wilson. 
1993; Kivijarvi and Saarinen 1995). Four factors, which were identified as Conversion 
Effectiveness by Weill (1992), are (1) Top Management Commitment to IT, (2) 
Previous IT Experience (3) User Satisfaction with Systems, and (4) the Turbulence of 
the Political Environment of the organization. Although, Weill (1992) did not 
explicitly indicate the model, Figure 4.1 describes his conceptual model. 
Figure 4.1 
Conceptual model of Weill (1992) 
IT Investment 
• Transactional 
• Strategic 
• Informational 
iv * 
Conversion Effectiveness 
• Top Management 
Commitment to IT 
• Previous Firm Experience 
with IT 
• User Satisfaction with 
Systems 
• The Turbulence of the 
Political Environment of 
the Organization 
Organizational 
Performance 
While Weill and Olson (1989) and Weill (1992) assumed that all IT 
investments are directly related to financial performance via IT Conversion 
Effectiveness. Markus and Soh (1993) argued that current' IT spending ' itself does 
not influence financial and non-financial performance directly because some IT 
expenditures can be ' wasted,' or it may take several years to reap the benefits. Thus, 
they emphasized the processes of converting IT spending into assets and introduced a 
concept of IT assets, which represents the realized value of a firm's IT spending. The 
authors explained that the value of IT could be determined by the employees'' Know-
How ' about the IT resources in an organization. IT assets include applications and 
infrastructure. Applications represent a major component of IT Know-How, rather 
than IT resources itself. Markus and Soh explained that the size and quality of a firm's 
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portfolio of IT applications, is a useful surrogate in measuring a firm's accumulated 
IT assets. On the other hand, IT infrastructure represents people, procedure, and 
tangible IT resources itself; it is not considered to create value for the firm directly. 
Although Markus and Soh did not explicitly indicate their conceptual model. Figure 
4.2 describes their model: 
Figure 4.2 
Conceptual model of Markus and Soh (1993) 
IT Spending 
IT Assets 
• Application 
(Use of IT 
Resources) 
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Organizational 
Performance 
(Profitability) 
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(Size, Industry, 
Competitive, Position) 
• Internal Management 
1. Relationship 
between Business 
and Technology 
Strategic 
2. Structure 
(Decentralization, 
Outsourcing) 
3. IT Project Section 
Process 
4. IT Project 
Management 
Soh and Markus (1995) extended the model, earlier given by them (Markus 
and Soh, 1993). Their Model includes three different processes - the IT Conversion 
Process, the IT use process, and the Competitive Process as shown in Figure 4.3. The 
first process, i.e., the ' IT Conversion ' represents an organizational ability in 
converting IT expenditures into IT assets. The authors explained that IT expenditure 
is a necessary but insufficient condition for IT assets. Four areas of IT management in 
this process include IT Strategy, Appropriate Organizational Structures, Selecting, 
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and Managing IT Projects. The second process, the 'IT Use' links the quality IT assets 
with appropriate use. The authors described that quality IT assets are necessary but 
not sufficient for IT impacts to occur. IT assets include the Application Portfolio, IT 
Infrastructure and User's Skills. The third process i.e., the Competitive Process shows 
that a firms IT impact is a necessary but insufficient condition for improved 
performance due to the competitive environment. 
\ 
Figure 4.3 
Conceptual Model of Soh and Markus (1995) 
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Mooney et al. (1995) developed a conceptual framework for assessing the 
business values of IT based on process-oriented measures. The authors categorized 
business processes into Operational and Management processes. While Operational 
Processes consider processes associated with primary business operations. 
Management Processes include information handling, coordination and control 
processes that support the primary operations. Then these processes are divided into 
three dimensions of IT business value - Automational, Informational and 
Transformational. Automational effects describe the efficiency perspective of value 
by substituting labor with IT. Informational effects lead to improved decision quality 
employee empowerment, and enhanced organizational effectiveness. 
Transformational effects refer to reduced cycle times, improved responsiveness, 
downsizing, and product enhancement. 
Bharadwaj et al. (1995) proposed a conceptual model of the effects of IT on 
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firm level performance and they conceptualize the IT intensiveness of a firm as a 
moderator. Thus, they described that the effects of industry, competitive structure, 
and firm specific intangibles on the firm performance are moderated by IT. The 
industry variables include barriers to entry, industry concentration and product 
differentiation. The competitive structure variables include breath of product line 
product customization, product quality, relative price, marketing expenditure, and 
synergy resources. The firm specific intangibles include the knowledge assets of a 
firm, corporate reputation and managerial skills. Their Model is shown in the Figure 
below: 
Figure 4.4 
Conceptual Model or Bharadwaj et al. (1995) 
Industry Structure Variables 
Competitive Structure Variables 
Firm Specific Variables 
Firm Performance 
IT Intensiveness 
Hoogeveen and Oppelland (2002) used the Conceptual Model, given by Soh 
and Markus (1995), as a basis and proposed a socio-political Conceptual Model to 
explain the relationship between IT Investments and Business Performance, as shown 
in Figure 4.5. The authors described that management attitude towards the value of 
IT, conflict and the level of trust may influence the relationship between IT 
investments and IT assets. How the users use the technology may also influence the 
relationship between the IT assets and the impact of IT. Type of conflict and the level 
of trust between stakeholders, may also influence this relationship. While the IT 
impact is considered as the necessary condition for improved business performance. 
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the number of external factors may influence the relationship between IT impact and 
business performance. Using a Case Study approach, Hoogeveen and Oppelland 
determined whether socio-political variables influence the relationship between IT 
Investments and Business Performance. The authors used semi-structured interviews 
and administrating of several questionnaires, described the case findings, and 
analyzed the three process models. They concluded that a non-critical attitude 
towards the value of IT, destructive conflict and lack of trust among managers, 
influence the relationship between the IT investments and the quality of IT assets 
negatively; while destructive conflict and a low level of trust among users, influence 
the relationship between the IT assets and IT impact. 
Figure 4.5 
Conceptual Model of Hoogeveen and Oppelland (2002) 
Use Conflict 
Trust 
IT Investment IT Assets IT Impact Business 
Performance 
I Management Attitude 
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Li and Ye (1999) proposed a Conceptual Model that includes three contextual 
factors - Environmental Strategic and Managerial. It was relied upon for investigating 
the relationship between IT Investment and Firm Performance. The authors used data 
from the Compustat and U.S. Industrial Outlook for analyzing the dataset. Using the 
ordinary Least Square Regression (OLS) procedure, they found that contextual 
factors significantly influence the impact of IT on performance. Their findings 
indicated that IT investment has a stronger impact on performance when firms 
operate in a more dynamic environment; pursue more externally oriented strategies 
and have closer ties between the CEO and the CIO. Their Conceptual Model is 
reproduced on next page: 
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Figure 4.6 
A Conceptual Model of Li and Ye (1999) 
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Teo et al. (2000) extending the Study of Weill (1992) investigated tire 
relationship between the management objectives in IT investment and a firm's role in 
the service sector over time. Although Weill categorized IT investment mto three 
types in his Study, he recommend a fourth type as well a threshold IT. Thus, Teo et al. 
categorized IT investment into Transactional, Strategic Informational and Threshold. 
Also, the firm's role of IT has been determined in terms of business strategy by 
applying the typology of Johnston and Carrico (1988: cited in Teo et al.) and includes 
three roles of IT-Traditional, Evolving and Integral in their study. Using a 
questionnaire, they found that firms with an integral or evolving role of IT are likely 
to allocate IT investment more in strategic IT, while firms with Traditional or 
Evolving Roles are likely to decrease IT investment in informational IT. Also, 
threshold IT is decreasing for firms with an integral role. 
Myung. Sun Ko et al., (2003) developed a Conceptual Model which is mainly 
based on the Soh and Markus (1995) Study. They used the model of Soh and Markus 
(1995) as a basis and took to refine it. They explicitly included in their model the 
organizational contextual variables that have been already identified as valuable in the 
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previous Studies. Their research objective is to increase the understanding of the IT 
impact on organizational performance by developing a better Model and validating it 
empirically, using Case Study research. According to Markus and Soh (1993), IT 
assets represent what employees "know how to do with the IT resources, which is an 
abstract term that cannot be adequately measured". The authors categorized IT assets 
into 'Applications' and 'Infrastructure'. Applications are a major component of IT 
Know-How, which is still an abstract term. IT Infrastructure includes IT Resources, 
People and Procedure: IT infrastructure maintains existing IT applications; while IT 
infrastructure is not considered to create current value for a firm directly; applications 
are considered to be capable of creating it. Since IT Know-how cannot be easily 
measured, the authors recommended use/and Size and Quality of an organizational 
portfolio of IT applications as a surrogate measure for applications. This requires 
elaboration: Variance Theory can explain that independent variables (assume X) are 
necessary and sufficient conditions for the outcome (assume Y) to occur. Thus, if X 
then Y, and if Y occurs X must have occurred (Markus and Robey. 1988). On the 
other hand. Process Theory explains phenomena based on outcomes over time 
(Markus and Robey, 1988). It explains that independent variables are necessary 
condition but not sufficient condition for outcome to occur. We can only assume if 
outcome (Y) occurs, then independent variables (X) must have occurred. However, it 
may not necessarily be true that if X occurs, Y will also occur. Thus, they explained 
in their research that if outcome Y occurs, then X must have already occurred. 
A discussion on each major process from the Conceptual Model and the 
Organizational Contextual Variables that are considered important for this research 
follows. The Model to be used for carrying out the investigation of the research is 
shown in the Figure, given on next page: 
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Figure 4.7 
A Conceptual Model of the Myung. Sun Ko et al. (2003) 
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D.P. Goyal. P.K. Bansal (2005) recommended a Conceptual Model of the 
Challenges in Successful Information Technology Implementation to Business. The 
human beings and business processes express their knowledge in codified form, using 
equations, programmers, models, architectures, blueprints, maps, guides, frameworks 
etc. In addition to this, the human beings also possess tacit knowledge that is difficult 
to express, using any of the formal methods, hard to transfer due to the hierarchical 
command structure and ownership problems. 
Both the codified and tacit knowledge are important. But, the tacit knowledge 
is easily relegated by the codified knowledge leading to competitive disadvantage. In 
order to emphasize tacit knowledge, it is essential that continuous improvement in the 
organization takes place by productive exploitation of the existing knowledge. This 
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involves continuous improvement in the product and services in the organization. The 
major challenge in the implementation of continuous improvement, is to make the 
Tacit Knowledge explicit. This requires organizing people into apprenticeship teams 
where free-flow of practical-oriented, practice and experience- based knowledge can 
take place. Besides this, exposure to the external environment is necessary to fully 
understand turbulent, vibrant and radically changing business environment. This 
knowledge enriches the knowledge base leading to organizational learning. This 
directly affects the innovativeness that is focused on the pursuit of new knowledge. In 
order to exploit full potential of the employees and in order to avoid imitation and 
successful implementation of the continuous improvement, the innovativeness is 
essential. In order to improve the organizational learning leading to the sustainable 
competitive advantage, both exploration (continuous improvement) and innovation 
(exploitation) are important to each other. The model they used for carrying out their 
research is shown in Figure 4.8 on next page. 
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Figure 4.8 
Conceptual Model of D.P. Goyal. P.K. Bansal (2005). 
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Process for developing and managing IT performance measures is an iterative 
one that begins with the definition of the investment, involving constant refinement 
and management throughout the life cycle of the asset. Figure given below, illustrates 
the process: 
Figure 4.9 
A Conceptual Model of Joeneicy .L., (2001) 
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Step 1 - Define IT Investment: Review the Mission Need Statement, Operational 
Requirements Documents and their documentation to understand the nature and intent 
of the investment and how it supports the mission of the organization. 
Step 2 - Develop IT Performance Measures: Develop objectives, associated 
measures, and actions to achieve the objectives, within each of the five Balanced 
Score Card Perspectives. 
Step 3 - Identify Baseline Data: Identify data that already exist and the 
requirements for the collection of new data that will be used to support the baseline of 
information, required by the measures developed in Step 2. 
Step 4 - Develop Data Collection Methods: Develop methods and procedures for 
collecting, storing, and updating the data identified in Step 3 to satisfy the required 
reporting frequencies. 
Step 5 - Develop a Performance Plan: Develop a plan that describes how the 
organization will review objectives and measures, developed for the IT asset, and 
how corrective actions will be taken to achieve intended targets. Corrective actions 
can involve such things as modifying internal processes to more effectively use the 
investment or taking action to modify or cancel the IT investment, based on its ability 
to achieve some or all of its intended objectives. 
Step 6 - Collect Data and Report Performance: Begin collecting and updating the 
data as determined in Step 4. The data should be displayed in a manner, and with the 
required frequency, to effectively evaluate actual performance of the investment in 
comparison to the target performance for each measure. 
Step 7- Assess Performance, Refine and Adjust: Take the corrective actions, 
identified in the Performance Plan from Step 5, based on periodic reviews of the 
reports from Step 6. 
Albadvi. A. & Keramati A. (2002). They investigated the relationship between 
the IT Investment and Organizational Productivity. One of the main tool to study the 
relationship between IT Investment and performance is "Conceptual Model". 
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Theoretical view of variables and their relationship have been emphasized by some 
researchers. Investments on IT including hardwares, networks, softwares, and internet 
alone, will not necessarily improve productivity. Organizations should also go for 
complementary investment viz., investment on changes in strategies, work practices 
and new products, aligned with IT investments. The following Model has been 
suggested by Albadvi A. & Keramati A. (2002 for carrying out the investigation of 
their research: 
Figure 4.10 
A Conceptual Model of Albadvi A. & Keramati A. (2002) 
Competition 
Changes 
K Customers Needs 
Some researchers discussed 'The Effects of Direct and Indirect Information 
Technology Investment on Organizational Productivity'. The model used for carrying 
out the investigation of their research, is shown in figure 4.11 on next page. 
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Figure 4.11 
A Conceptual Model of Bazaee. G.A., (Researcher] & Najafabadi Moein. E. (2007) 
Investment on IT Productivity 
Direct Indirect 
Hardware People 
Software Structure 
Networks Taste 
Technology 
The Conceptual Model of Najafadadi, M.E., & Bazaee, G. A., has been 
elaborated and enriched by.Waseem, S.M., and Bazaee, G. A., according meaningful 
details to it in matters of utility to help draw benefits in researches aiming to assess 
the impact of investments in IT on productivity, both tangible and intangible. This 
Model when utilized prudently, will help researchers in their studies in assessing the 
impact of investment in IT and its impact on productivity of business organizations. 
However, as and when needed, further details may be added to it at different points of 
variables to draw comprehensive results. 
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Figure 4.12 
Conceptual Framework: Bazaee .G.A. [Researcher], and Waseem. S.M., (2007) 
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4.2. The Conceptual Model of the Research 
Our Conceptual Model is mainly based on the Weill, (1992) Study. Weill and 
Olson (1989) and Weill (1992) in their Study introduced the Concept of Conversion 
Effectiveness. The author/s described that the Conversion Effectiveness is what 
differentiates two firms investing the same amount in the same type of IT but with 
different Performance Effects. Conversion Effectiveness moderates the relationship 
between IT Investment and Organizational Performance. After this concept was 
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introduced, several other researchers also used the concept (Markus and Soh, 1993, 
Lucas. 1993; Wilson. 1993, and Kivijarvi and Saarinen, 1995). Four factors, which 
were identified as Conversion Effectiveness by Weill (1992), are (1) Top 
Management Commitment to IT, (2) Previous IT Experience, (3) User Satisfaction 
with Systems, and (4) the Turbulence of Political Environment of the organization. 
In this Section, the Conceptual Model used in the research has been explained. 
The integration of the theoretical perspective in the previous Chapter gives a general 
Model which encompasses four broad and general constructs, namely, IT Investment 
(ITFNV), IT Management (ITMAG), Organizational Productivity and Performance 
(ITPP), and Environmental Variables (ITERV). The Figure below depicts this 
Conceptual Model. 
Figure 4.13 
Conceptual Model of the Research 
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Figure 4.14 
Operational Model of Research 
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4.2.1. Managing Information Resources and Technology 
Information is a vital resource for an organization, needing management with 
care. Information technology has largely contributed to the effective use of 
information, and its impact can be seen in all spheres of life. In order to understand the 
impact of information technology on an organization, the organization must be viewed 
as a socio-technical system; the basic components of which would be people, task, 
technology, culture and structure. In order to improve an organization's performance, 
managers must bring changes to one or more of these components. They also need to 
understand the relationships among these independent components. 
Information Resource Management (IRM) has, therefore, become a major 
responsibility of all managers, irrespective of the organizational functions that they 
perform. Hence, data, computer hardware and software, and information systems 
personnel, should be viewed as valuable resources that must be managed by every 
business manager. 
Depending upon the information needs at different levels of an organization, 
Information Resource Management (IRM) can be studied under five different Heads 
i.e., (i) Strategic Management, (ii) Operational Management, (iii) Resource 
Management, (iv) Technology Management and Distributed Management. Figure 4.15 
illustrates this framework: 
Figure 4.15 
The Information Resource Management (IRM) Concept 
Strategic 
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Information 
Resource 
Management 
Operational 
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Resource 
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Source: James A. O'Brien, Management Infomiation Systems, (Tata McGraw Hill, 1999), p.573 
www.icfai.org 
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4.2.1.1. Strategic Management 
Besides ensuring operational efficiency and providing decision support, 
information technology should also contribute to the strategic objectives and 
competitive advantage of a firm. Information Resource Management focuses on 
developing and managing information systems to significantly improve operational 
efficiency, promote innovative products & services and build strategic business 
alliances. 
4.2.1.2. Operational Management 
Information Technology (IT) and Information Systems (IS) can be managed 
by functional and process-based organizational structures and managerial techniques. 
Business and IS managers can use managerial techniques viz., planning models, 
financial budgets, etc., for managing information resources. At the operational level, 
the information system performs several basic functions and activities which can be 
classified as: (a) Systems Development (b) Operations (viz., data entry) and (c) 
Technical Services (viz., data administration). Such categorization makes managing 
IS activities easier and more efficient. 
4.2.1.3. Resource Management 
Data, information, hardware, software, communication networks and IS 
personnel are vital organizational resources that need to be managed like other 
valuable business assets. This is essential if an organization is committed to building a 
strategic information resource-base to increase its competitive advantage in the 
market. The success or failure of an information services department rests primarily 
on the quality of its people. One of the greatest challenges for many organizations is 
getting quality IS professionals. To encourage and retain good IT professionals, many 
firms provide information services personnel with incentives viz., salary increments, 
project leadership opportunities, and membership in professional associations. 
4.2.1.4. Technology Management 
All technologies that process, store and communicate data and information 
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throughout the enterprise, should be managed as integrated systems. Such 
technologies include database management, intranets, electronic commerce and 
collaboration systems. IRM aims at bridging such technologies. This task becomes 
the primary responsibility of a Chief Information Officer (CIO), who helps in 
establishing coordination between various technologies for strategic benefit of the 
organization. 
4.2.1.5. Distributed Management 
Managers arc responsible for managing use of information technology and 
information system resources in business units or workgroups. However, with the 
emergence of end user computing, IRM is no longer the responsibility of the CIO 
alone. Most of the information processing tasks are done by organizational end-users 
themselves. Management of information resources like databases and computing 
hardware becomes the responsibility of end users as well. 
4.2.2. Global Information Technology Management^  
This is an era of global marketing: To function effectively in a global 
economy, an understanding of international issues concerning accounting, marketing, 
finance, operations, human resource management, and information technology is 
essential for IS managers. Table 3.13 illustrates the challenges in global IT 
management. The first step in global IT management should be to develop an 
appropriate global marketplace. Once that is done, the end users and IS managers can 
move on to develop the portfolio of applications needed to support business/IT 
strategies. Next, the hardware, software and network platforms required to support 
those applications, can be decided upon and acquired. Further, data requirements can 
be analyzed and databases can be designed. The system development process for 
developing global information systems, starts only after all the above mentioned 
activities have been accomplished. 
4.2.2.1. Cultural, Political and Geo-economics Challenges 
While developing global business and IT strategies, it is important for 
^ ICFAI Center for Management Research, (2003), Information Technology and Systems, pp. 94-100 
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managers to take into account the cultural, political and geo-economic differences in 
the international community. 
Table 4-1 
Challenges in Global IT Management 
Cultural 
Political 
Geo-economic 
• Differences in languages, cultures, religions, customs and 
social attitudes 
• Differences in working styles and business relationship 
• Local content laws 
• Reciprocal trade agreements 
• Political philosophies of the countries 
• Unstable rules and regulations 
• Restrict, tax or prohibit imports and exports of hardware and 
software 
• Physical distances 
• Inadequate telecommunication infrastructure 
• Cost of living and labor 
• Lack of specialized job skills 
Source: ICFAI Center for Management Research (2003), Information Technology and Systems, p.95 
For instance, many countries have rules prohibiting the transfer of data across 
their boundaries. Others severely restrict tax or prohibit import of hardware and 
software. Certain countries have local content laws that specify the portion of the 
value of a product that must be added in that country, if it is to be sold there. Such 
regulations pose a serious challenge for global IT management. 
The geographical challenges^ which affect international business are referred 
to as geo-economic challenges. Due to the unavailability of quality tele-
communication equipments and services in many countries, it becomes difficult to 
achieve real time communication across countries. Problems also arise due to huge 
differences in the cost of living and labor costs in various countries. Global IT 
initiatives should address such geo-economics challenges effectively. Cultural 
challenges facing global businesses include differences in languages, cultural 
interests, religions, customs, social attitudes and political philosophies. IS managers 
•* Bazaee. G.A. [Researcher] (2006),The Role of Information technology in Stress Management, 
Proceedings of the Aligarh Muslim University, National Conference on Stress Management 
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must be trained and sensitized to such cultural differences before they are sent abroad 
or brought into a corporation's home country. Other cultural challenges include 
differences in work styles and business relationships. These issues need to be 
addressed and resolved on a continuous basis. 
4.2.3. Information Technology and Organizational Needs 
Organizations must develop information systems, keeping in mind their 
impact on their employees, tasks, technology, culture and structure. The challenge lies 
in developing information systems which result in strategic improvements in the way 
organizations manage these factors. 
4.2.3.1. People 
The informational needs of managers and knowledge workers differ to a great 
extent. Also, they possess diverse capabilities for effectively utilizing the information 
provided to them. Information systems must provide information which suits the 
managers' individual needs. This would help them in taking effective decisions. 
4.2.3.2. Tasks 
Information technology can help deal with organizational complexities by 
supporting radical changes like 'Business Process Reengineering'. Developments such 
as Electronic Data Interchange (EDI) eliminate the need for several departments to 
prepare, authorize, check and send official paper documents. It also encourages the 
communication and strategic cooperation between organizations substantially. 
4.2.3.3. Technology 
The technology of computer-based information systems is constantly 
evolving. However, before introducing a new technology, due consideration must be 
given to the management culture and structure of the organization. For example, 
intranet-based business systems have gained wide acceptance because of their easy-
to-use browser based graphical interfaces and the value, they provide. 
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4.2.3.4. Culture 
Every organization has a culture that is unique to it and is shared by managers 
and other employees in the organization. Therefore, while designing information 
systems, it is essential to ensure that it does not disturb the cultural environment of the 
organization. 
4.2.3.5. Structure 
Generally, organizations structure their management, employee and job tasks 
into various organizational subunits. Information technology should essentially aim at 
quick and easy communication and collaboration among individuals, business units 
and the other organizational workgroups. Information technology should, therefore, 
support a decentralized, collaborative type of organizational structure which has 
systems development resources, distributed to business unit and workgroup levels. 
4.2.4. Planning For Change with IT 
Planning is perhaps the most important managerial activity. The planning 
process in most organizations comprises: (I) team building, modeling and consensus, 
(2) evaluating what has been accomplished so far, (3) analyzing the business, 
economic, political and social environments, (4) anticipating and evaluating the 
impact of future developments, (5) building a shared vision and deciding on the goals 
to be achieved, and (6) finally, deciding the actions to be taken in order to achieve 
these goals. Figure 4.16 illustrates how IT can be used to implement change. 
4.2.4.1. Strategic Information Systems Planning 
Information system planning is an integral component of organizational 
planning. It focuses on the activities and outputs of strategic business planning, and 
on the role of business vision, business drivers and the IT architecture in the IS 
planning process. There are four main objectives of IS strategy planning: 
4.2.4.1.1. Business Alignment 
IS strategy planning must help the companies align their investment in 
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information technology, keeping in mind their business vision and strategic business 
goals. 
4.2.4.1.2. Competitive Advantage 
IS strategy planning must help companies exploit information technology to 
create innovative and strategic business information systems in order to gain 
competitive advantage. Figure 4.16 shows the Implementing Change using IT. 
Figure 4.16 
James A. O' Brien, Management Information Systems (Tata McGraw Hill 1999), p. 631 
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4.2.4.1.3. Resource Management 
IS planning must help companies develop plans for efficient and effective 
management of information system resources including IS personnel and hardware, 
software, data and network resources. 
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4.2.4.1.4. Technology Architecture 
IS planning must help formulated and implement development policy and 
designing of IT architecture for the entire organization. It should be noted that 
strategic IS planning is business driven and not technology driven. Primarily IT 
strategies are developed, based on strategic business opportunities. Subsequently, the 
IT architecture for the organization is designed. Moreover, investments in IT must be 
aligned with the top management's strategic agenda. Such investments should be 
supported by both the organization's IS Policy Committee and User Groups. In all 
cases it should support diverse information technologies. 
4.2.4.2. Tactical and Operational Planning 
Tactical IS planning builds on the business/IT strategies, developed in the 
planning stages of strategic information systems. In tactical and operational planning, 
project proposals are formulated for the development of new or improved information 
systems that develop the IT architecture, created during strategic IS planning. A 
resource allocation Plan is developed to specify the IS resources, financial 
commitments and organizational changes, needed to implement the strategic IT 
development plan of an organization. 
Operational IS planning involves detailed planning for developing new 
information systems including the preparation of operational budgets. Annual 
operating budgets specify the allocation of financial and other resources, needed to 
support the organization's information services operations and systems development 
and maintenance activities. This also holds true for end-user departments and other 
work groups which process information and develop applications on their own. 
4.2.5. Security and Control Issues 
Informational assets are valuable for any organization. Information systems, 
hardware, software, networks, and data are to be protected by built-in controls to 
ensure their security. Effective control ensures accuracy, integrity and safety of 
information system resources and activities, associated with it. They can minimize 
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errors, fraud, and destruction in the internet worked information systems. Such 
controls also provide quality assurance for information systems. The three major 
types of controls that are needed to ensure the quality and security of information 
systems, as shown in Table 4.2, are: (A) Information System Control, (B) Procedural 
Control, and (C) Facility Control. 
Table 4.2 
Types of Information Systems Security Control 
Information System Control 
Procedural Control 
Facility Control 
• Input Controls 
• Login passwords, 
• Entry Screens, and 
• Error Signals 
• Output controls 
• Process controls 
• Storage controls 
• Standard Procedures and Documentation 
• Auditing 
• Approval Requirements 
• Disaster Management 
• Periodic Checkups 
• Network security 
• Encryption 
• Firewalls 
• Biometric Controls 
• Physical Protection 
Source: ICFAI Center for Management Research, (2003), Information Technology and 
Systems, p. 100 
4.2.6. Ethical and Social Dimensions of Information Technology (IT) 
The use of Information Technology in business has a major impact on society. 
But it raises serious ethical considerations concerning privacy, crime, health, working 
conditions, individuality and employment. The impact of Information Technology can 
be either 'positive' or 'negative'. For example, computerization of a production process 
may reduce job opportunities, through it is likely to improve the working conditions 
and satisfaction of the employees. As a managerial end user, one has to ensure that the 
negative effects of the use of IT are minimized, while the benefits are maximized. 
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Essential Steps for Managing IT Projects 
Evaluate project feasibility rigorously 
Project objectives should be clear to everyone involved in managing it 
There should be one project sponsor, who will be responsible for the success 
of the project • 
A project manager should focus only on one project at a time 
A team should be developed who can execute the work and exercise the 
authority 
A project plan, which carries every detail about the project should be 
developed 
Committed staff resources should be secured 
Get commitment from vendors and suppliers 
Project should be divided in modules so that the complexity can be reduced 
Establish clear performance objectives and report progress regularly 
Take decisive and corrective measures as soon as there is any deviation in the 
progress of the project from the expected 
Establish and manage a formal change-control mechanism 
Proactively manage risk 
Manage stakeholders expectations 
Develop a communication plan so that team members get the right 
communication 
Project should have high visibility during the course of the project and the 
achievement of every milestone should be celebrated organization wide 
Learn from the project at the closure of the project 
Source: ICFAI Center for Management Research, (2003) "Information Technology and systems", 
p. 102. 
Information Resource Management (IRM) is an IS management concept, and 
can be studied under five major Heads: Strategic, Operational Management, Resource 
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Management, Technology Management and Distribution Management. 
An understanding of international issues in Accounting, Marketing, Finance, 
Operations, HR, and Information Technology is vital for the success of many a 
business. All global IT activities must take into account the cultural, political and 
geo-economic challenges that the international business community is likely to face. 
Information System Planning is an important component of organizational 
planning. It focuses on the activities and output of strategic business planning, and on 
the role of business vision, business drivers and the IT architecture in the IS planning 
process. Managing change requires the involvement and commitment of top 
management and formal process of organizational design. This supports changes in 
business and technology generated by the reengineering of business process or other 
work redesign activities. 
Since information assets are usually vital for any organization systems 
hardware, software, networks and data need to be protected by built-in control to 
ensure their security. Three major types of controls that must be developed to ensure 
the quality and security of Information Systems are: Information System Controls, 
Procedural Controls and Facility Controls. The use of Information Technology in 
business has raised serious ethical considerations concerning privacy, crime, health, 
working condition, individuality and employment. 
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5.1. Introduction 
The recent period characterized by strong economic and productivity growth, 
coincided with an investment boom, particularly in computers and other forms of 
information technology (IT) (Stiroh 2003).The relationship between investment in 
information technology (IT) and its effect on organizational performance continue to 
be of interest to the academics and practitioners as well. 
IT impact has been measured in terms of capital efficiency (reduced working 
capital per unit of revenue), revenue efficiency (increased gross margins), operational 
efficiency (radically cut overheads), organizational productivity (increased revenue 
per employee), and process effectiveness. Businesses are increasingly finding 
themselves in a world, characterized by globalization and marked by turbulence and 
complexity, paralleled with the advancement in information and communication 
technology, described as hyper competition. Thus, a radical change from an industrial 
society to a knowledge-based society is prominent by main testing itself Thus, 
knowledge management is the most important resource for the companies. According 
to Peter F. Drucker (1993), knowledge will have greater impact than physical capital 
as an input in future. This has also been underlined by Thurow (1997) and Sveiby 
(1997). According to Grant (1996) knowledge resource is experiencing the same 
dynamic competition as are the products within markets, and that it has emerged as a 
most strategically important resource for the companies. Thus, there is a dire need for 
new methods to sustain improvements, innovation and performance of business 
entities to render them competitive for maximization of returns. The focus of 
knowledge has led to increased attention to Information Technology (IT). Therefore, 
in order to achieve the goal of competitive advantage, it is important to align the IT 
plans with the 'organizational objectives'. Researchers and business executives have 
reported this fact in their Surveys of the information systems (Branchcheau et al., 
1996; Galliers et al., 1994; Niederman et al., 1991). The potential of IT can be 
harnessed by aligning the relationship between business and IT infrastructure domains 
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to take advantage of IT opportunities and capabilities. It refers to the know-how 
needed to build IT applications, using available technology to make them operate to 
produce products and services (Capon & Glazer, 1987). The challenge faced, is that 
IT knowledge is not a source of competitive advantage as it is highly mobile, i.e., it 
can easily be communicated. However, the communication requires information to be 
codified through equations, procedures and blueprints. This again requires appropriate 
technical skills. 
The relationships between organizational investment in Information 
Technology (IT) and Organizational Performance and Productivity are necessarily 
important. Despite enormous investment in IT during the recent years, assessment of 
their effects on organizational performance is extremely difficult. The present 
research intends to study the development of new perspectives of IT Investment-
Performance relationships; thereby expanding the portfolio of methods, used in 
investigating these relationships. 
Needless to emphasize that information technology has created it impact on 
(i) Business Strategies by collapsing time and distance, enabling electronic commerce, 
taking product and services closer to the user, reusability of efforts of IT in relation to 
product or customer or market information, instant availability of information to the 
decision makers at all levels, at all places and at their will; (ii) In developing and 
enriching Organization Culture (encouraging the free flow of information), (iii) 
Organization Structures (making networking and virtual corporation ) a reality, (iv) 
Management Processes (providing support for complex decision making processes by 
using technologies viz., business intelligence and parallel processing to fulfill the 
computation needs), (v) Work (dramatically changing the nature of professional, and 
now managerial work), and (vi) on the Workplace (permitting employee to work from 
home and while on the move). 
According to Accentor (D' Antoni (2005), a typical Company spends 41% of 
its IT budget on managing existing operations and identifying preventable problems. 
Another 40% is allocated for enhancing the existing infrastructure, integrating 
established systems, and building new infrastructure. 10% is allocated for new 
systems and 9% in testing new technologies. Recently, Spira and Feintuch (2005) 
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have come out with an interesting statement relating to users of information 
technology, saying "Knowledge workers can be their own worst enemy". Most users 
have little self-restraint (for example, they open e-mail the minute it arrives). 
According to their estimate, productivity cost of such time wastage is $5,588 billion a 
year in the U.S., alone. But the key point here is that three of the four most time-
waiting technologies (phone, e-mail, instant messaging and web surfmg) have 
emerged only in the last 20 years. 
Another statistics about user of IT is that "knowledge workers spend 35% of 
their productive time, searching for information, while 40% of the corporate users 
report that they cannot find the information that they need to do their jobs on their 
Intranets". The Delphi Group estimated (that) "this costs the average 20,000 persons 
organization $720 million a year ($120,000 all in cost per employee equates to 
$36,000 per employee spend in searching". However, while correlating Productivity 
with the IT Investments of an organization, these facts are ignored by the researchers. 
In the near future, organizations will not be trimming the intensity of use of tools viz., 
e-mail, instant messaging, or existing, or new enterprise systems. 
5.2 The Research Methodology 
The research is based on a well thought out and scientifically designed 
"Research Model". Using this research model and subsequent designing of suitable 
instruments for data collection including a structured questionnaire, the present 
'Research Study' has, in fact, been carried out during the last several years, involving 
in-depth study of 'Investment in IT' and 'Organizational Performance' of ONGC 
(India) and NIGC (Iran). The designed 'Research Model' facilitated in-depth ground 
study of each component of IT investment and its impact on Organizational 
Performance. 
We employed SPSS software for data analysis. The literature review shows 
that the relationship between IT and productivity has been studied in the context of 
national, industry, firm and workers' level. This present research emphasizes on firm 
or organizational level of Study. There is no background for such a research in Iran. 
Therefore, much of our attention was devoted to develop a customized model, and 
defining of indices for variables. 
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5.2.1 Motivation for the Research 
Some of the previous studies found negative or insignificant relationship between IT 
investments and organizational performance (Loveman, 1994); while others found 
positive impact (Hitt and Brynjolfsson.1996; Brynjolfsson and Hitt, 1996; lichtenberg. 
1995; Shao and Lin. 2000 & 2001) or mixed results (weill, 1992; Lee and Menon. 
2000; Prasad and Barker. 1997). These studies due to their contradictory findings are 
subjected to criticisms on account of that inappropriate use of data, inadequate 
analysis, timing effects, and inappropriate measurement. Further, this kind of research 
omits intangible benefits viz., quality of product and increased customer services etc. 
(Gunasekaran. et al.,2001). Therefore, to understand the real impact of IT investments 
on productivity is a major concern for practitioners and IS researchers both. Needless 
to say that the inconsistent findings from previous Studies warrant additional 
empirical Studies. Addressing the areas of IT investments on organizational 
performance by using an alliterative approach, appears to be well worthwhile. 
5.2.2. Research Objectives 
The present study aims at investigating the relationship between IT Investment 
and Organizational Performance. Our literature review suggests that organizational 
performance is not a direct function of investment in IT; rather it is moderated by 
other variables also such as IT Management, Organizational and environmental 
Variables. 
Further the research also aims to measure the difference between levels of 
Productivity and Performance, consequent upon investment in IT. 
The Study has the following main objectives: 
1. To find out the relationship between IT Investment and Organizational 
Performance and Productivity in NIGC and ONGC, as also the 
difference in their Levels of Productivity and Performance, consequent 
upon Investment in IT. 
2. To develop a conceptual Model to assess the role of IT Investment and 
Organizational Performance in NIGC (Iran) and ONGC (India). 
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3. To define the variables that best describes the main dimension of our 
conceptual Model. 
4. To find out whether the Performance of IT Investments made by 
ONGC and NIGC, are moderated'by their IT management capabilities. 
5.2.3. Benefits to be Drawn 
The Study will be of benefit in several ways, as it provides: 
• A clear-cut picture of the items which are important to the organizations for 
their IT investment. 
• A clear picture of any gap that exists between IT-labor and non -IT labor in 
both the companies (NIGC and ONGC) that hinder the labor in better 
performance of their duties. While attempting to increase IT investment, 
reducing costs and increasing productivity, this knowledge of the 'Existing 
Gap' will definitely help the management. 
• An increased knowledge-base for efficient and frequent review of Company 
policies and procedures. 
• A clear picture of managers' awareness of the items of IT investment provided 
and supported by each of these organizations (ONGC and NIGC) that may 
lead to changes in the productivity and performance, and may also be helpful 
in holding 'Information Sessions' to increase level of individual knowledge 
and awareness. 
• The following intangible benefits, based on the Survey analysis, have been 
determined: 
Competitive Advantage, Improved Flexibility, Improved Customer 
Relationship, Improved Service to Public, Job Enlargement, Strategic Importance, 
Improved Response to Changes, Improved Organizational Teamwork, Improved 
Quality of Products, Inter-organizational Communication, and Improved Management 
Information. 
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5.2.4. Definitions: 
5.2.4.1. IT Investment 
IT investment, based on management objectives, has been categorized by 
Weill (1992) into three different types: He described that different types of IT 
investments could make different impact on organizational performance. Thus, IT 
investment is categorized on the basis of its type, size, role, purpose, domain, stage 
and importance etc. IT investments do not include only the hardware and software, 
but also network facilities and other IT infrastructure. Also, the time of IT managers 
and professionals is included in it. Crucially, they should also include what the 
business needs to spend on changing the way in which it works. Why is this so often 
ignored or, even more frequently underestimated? The reasons for this need to be 
explained, so that the processes involved can be better understood. A simple answer 
may sometimes be that the costs of business change are not included at the start, but 
are added later. A more complex factor may be that there is a big perceived risk of 
failure of IT systems' development. The view, voiced that strategic management in 
most organizations, is often very weak (and indeed that it is sometimes the 
management cost, rather than the IT cost, which deserve our attention). This 
perception is more than justified by referring to some of the big public sector failures 
that have been publicized and the equally big business fiascos that are not discussed 
openly; though it leads to the perception that IT investment is more of a "black hole" 
than the other investments. 
IT investment is defined in this research as 'all direct expenses that a firm has 
made on Information Technology' including computers and networking structure and 
software systems installed. We have studied this for the past 5 years. 
The Table on next page gives the Independent Variables relating to IT investment. 
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Table 5.1 
Independent Variables Relating to IT Investment 
Row 
1 
2 
3 
4 
5 
6 
Dimensions 
Type of IT Investment 
Size of IT Investment 
Role of IT Investment 
Purpose of IT 
Investment 
Importance of IT 
Investment 
Domain of IT 
investment 
Components 
Soft Investments 
Hard Investments 
Absolute Size 
Relative Size 
-
-
-
Global 
Local 
Indicators 
Investment in Software's 
Investment in Computers 
Investment in Networking 
Infrastructure 
Very small 
Small 
Medium 
Large 
Very large 
Support 
Turn-around 
Factory 
Strategic 
Automation 
Informational 
Transformational 
Low 
Moderate 
High 
Very high 
Person 
SBU/Department 
Company 
Inter-firm 
5.2.4.2. IT Management 
IT management refers to all managerial decisions, structures, systems, 
procedure and standards that have been developed by Investment into IT Assets. 
Although accumulated IT assets may be available, yet there may exist various reasons 
due to which IT assets may not be used properly. Unless effectively used, business 
value of IT assets cannot be realized (lucas, 1993; Stratopoulos and Dehning, 2000; 
McKeen and Smith, 1993; Kivijarvi and Saarinen, 1995). The IT use is described as 
"the application of IT within an organization's operational and strategic activities" 
(Ives et al., 1984 cited in Boynton et al .. 1994, p.300). In order to have IT impact, IT 
assets and their management should be efficiently and successfully applied. 
Stratopoulos and Dehning (2000) argued that use (or management) of IT assets is 
more important than the decision to spend on IT. IT managers put too much emphasis 
on hardware and software and neglect the soft science telling to share the information. 
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IT has "polarizing effect" on managers. Those who are afraid of it, shun it; and, 
bedazzled IT departments become prisoners of its fascination and are busy in 
designing elaborate technology architectures and enterprise information management 
systems. Thus, Information Technology is glorified, ignoring the human psychology 
(Davenport, 1998). The following Table shows the intermediation variables relating to 
IT management. 
Table 5.2 
Intermediating variables: 
Row 
1 
Dimensions 
IT 
Management 
Components 
IT Management Structure 
IT Management Maturity 
IT Management Decision 
Environment 
Indicators 
IT Management Maturity 
Occasional 
Responsive 
Planned 
Strategic 
Integrated 
IT Management Decision 
Environment: 
No Standards and 
Procedures 
General Guidelines 
Written Standards 
5.2.4.3. Organizational Productivity and Performance 
Organization: It refers to a group of people who form a business or a group together 
in order to achieve a particular aim. (Oxford Business Dictionary) 
Performance: How far a company or an investment makes a profit viz., the group 
reported a strong performance (= a good profit) in its pharmaceuticals division, and 
he criticized the recent poor performance of the company. (Oxford Business 
Dictionary) 
Productivity: The rate at which a worker, a company or a country produces goods, 
and the amount produced, compared with how much time, work and money is needed 
to produce them. (Oxford Business Dictionary) 
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It's all going to touch on what some of the challenges are in trying to achieve 
high performance on systems. It is a combination of economic, political, as well as 
technical factors. We will do a bit of a checkpoint about where we are in terms of 
assessing the performance of systems. What the technical challenges are? What 
progress we have made over the last 5 years or so? Then, we will try to conclude by 
looking at what the big challenges are for the next coming few years? In their Study 
of Soh and Markus (1995), the author explained the relationship between IT 
investment and organizational performance by showing integration of three different 
processes, namely (i) the IT conversion process between IT investment and assets, (ii) 
The IT use process between IT assets and IT impacts, and (iii) the competitive process 
between IT impact and organizational performance. While agreeing with their 
Conceptual Model, we express that the completive position of an organization can be 
changed dynamically, and it is hard to measure empirically. Organizational 
productivity and performance in this research is a broad construct that includes all the 
performance variables due to IT investment and IT management; while some of these 
performance variables are financial, some others relate to strategic outcome and still 
others pertain to efficiency and effectiveness of the organization. 
The Table given below, shows the dependent variable relating to IT 
performance and productivity: 
Table 5.3 
Dependent Variables: 
Row 
I 
Dimensions 
IT Performance 
Components 
Financial 
Strategic 
Competitive 
Business Risks 
Indicators 
Financial 
Costs 
Benefits 
Strategic: 
Strategic 
Tactical 
Operational 
Competitive: 
Customers 
Partners 
Rivals 
New entrants 
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Table 5.3 Contd... 
Row 
2 
Dimensions 
IT Productivity 
Components 
Efficiency 
Effectiveness 
Indicators 
Service/Product 
Substitution 
Risk: 
External Risk 
Organizational Risk 
Employee Risk 
Technology Risk 
Implementation Risk 
Effectiveness of use : 
Efficiency of Existing 
Business Activities 
Effectiveness of 
Changed Business 
Activities 
Performance of new 
Business Activities 
Quality Improvements; 
Quality Improvements 
of Services (Internal 
and External) 
Quality Improvements 
of Products (Internal 
and External) 
End-user Satisfaction : 
Usefulness 
Easiness 
Ergonomics 
5.2.4.4 Organizational and Environmental Variables 
By means of this construct, we refer to all the variables that could be 
considered as 'Intervening Variables' in the relationship between main constructs of 
the research. Other managerial decisions and practices within an organization, its 
structural characteristics, overall market strategy of the organization and 
environmental variables, could be included in this construct. The following Table 
shows the Intervening Variables: 
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Table 5.4 
Intervening Variables: 
Row 
1 
2 
Dimensions 
Organizational 
Variables 
Environmental 
Variables 
Components 
Structural 
Strategic 
Environmental 
Characteristics 
Indicators 
Organizational Characteristics 
Company Position 
Lagger 
Follower 
Leader 
Business Strategy: 
Cost leadership 
Differentiation 
Cost Focus 
Differentiation Focus 
Concentration 
Munificence 
Interconnectedness 
Conflict 
Interdependence 
Uncertainty 
5.2.4.S. Operational Model of Research 
Relationship between and influence of different variables namely, IT 
Investment, IT Management, Organizational & Environmental Variables and IT 
Performance & IT Productivity, have been covered in the present Study. The 
operational construct for the present Study is depicted in the following diagram, given 
in Figure 5.1 on next page: 
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Figure 5.1 
Operational Model of Research' 
IT investment 
- Type 
- Size 
- Role 
- Purpose 
- Domain 
Importance 
IT Management 
Structure 
Maturity 
- Decision 
Environment 
•t 
Organizational & Environmental 
Variables 
IT Performance 
Financial 
Strategic 
Competitive 
Risks 
IT Productivity 
-Effectiveness 
- Efficiency 
5.2.5. Scope of Research 
Literature review shows that the relationship between IT investment and 
Organizational Performance and Productivity has been studied at the National 
Industry, Firm and Workers' levels. The research emphasizes on firm or 
organizational level Study of the problem. There is no background for such a research 
in Iran. Therefore, we have devoted to develop a Customized Model and defining of 
the indices for variables. 
In conformity with the hypotheses formulated, the variables were included in 
the investigation for studying their association with IT Performance and IT 
Productivity. 
There are three types of measurement: Nominal, Ordinal and Ratio Scale 
Measurements. In this research, ordinal and nominal scales have been used to measure 
individual and organizational independent, intervening variables. For ordinal scale, a 
five level scale (strongly agree to strongly disagree) has been used. 
We have already discussed the Conceptual Model in Chapter 4 
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5.2.6. Research Hypotheses 
Based on the discussion of the variables included in the Conceptual Model, the 
research hypotheses investigating the impact of IT Investment on Organizational 
Performance and Productivity with reference to both, the ONGC (India) and NIGC 
(Iran) are described as follows: 
5.2.6.1. Research Hypotheses for NIGC 
1- Among the dimension of IT Investment (namely. Type, Size, Role, Importance, 
and Purpose) IT Performance is not affected by Importance. 
2- Among the components of IT Management (namely, IT Management Structure, IT 
Management Maturity, and IT Management Decision Environment) IT Performance 
is not affected by IT Management Maturity. 
3- Among the dimension of IT Investment (namely, Type, Size, Role, Importance, 
and Purpose) IT Productivity is not affected by Importance. 
4- Among the components of IT Management (namely, IT Management Structure, IT 
Management Maturity, and IT Management Decision Environment) IT Productivity is 
not affected by IT Management Maturity. 
5-There is no relationship between Intervening Variables and other variables (namely, 
IT Performance, IT Productivity, IT Investment, and IT Management) 
6- IT Management does not mediate relationship between IT Investment and IT 
Performance. 
5.2.6.2. Research Hypotheses for ONGC 
7- Among the dimension of IT Investment (namely, Type, Size, Role, Importance, 
and Purpose) IT Performance is not affected by Role. 
8- Among the components of IT Management (namely, IT Management Structure, IT 
Management Maturity, and IT Management Decision Environment) IT Performance 
is not affected by IT Management Maturity. 
9- Among the dimension of IT Investment (namely. Type, Size, Role, Importance, 
and Purpose) IT Productivity is not affected by Role. 
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10- Among the components of IT Management (namely, IT Management Structure, 
IT Management Maturity, and IT Management Decision Environment) IT 
Productivity is not affected by IT Management Maturity. 
11- There is no relationship between Intervening Variables and other Variables 
(namely, IT Performance, IT Investment, and IT Management) 
12- IT Management does not mediate relationship between IT Investment and IT 
Performance 
5.2.6.3. Research Hypotheses for ONGC and NIGC 
13- There is no significant difference between Performance of IT Investment in NIGC 
and ONGC. 
14- There is no significant difference between Productivity of IT Investment in NIGC 
and ONGC. 
Each of the above hypotheses has been tested separately for NIGC (Iran) and 
ONGC (India) during the last five years (2002-2006). 
The hypotheses used, have been to determine how IT Investment is converted 
into improved Organizational Performance? Whether types of IT investment make 
different impacts on Organizational Performance, and whether any value factors 
influencing the relationship between IT Investment and Organizational Performance 
are omitted from the model? Based on the finding from the two independent groups, 
the Conceptual Model has been refined. Also, for discuss, about the research 
objective, we have tested the above hypotheses for Organizational Productivity. 
In the next chapter we discussed the have tested significant variations in 
Organizational Performance and Organizational Productivity of IT investments in 
both, the ONGC and NIGC respectively. 
5.3. Research Design 
5.3.1. Source of Data 
The data which constitute the raw material for our statistical analysis have 
been obtained from a number of sources. The data were collected by consulting the 
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organizations' documents and from the online available information. In each 
organization, 200 employees were selected. The interviewees were middle level 
mangers or at the higher level, since they were assumed to know more about the 
overall functioning of their organization. The Questionnaires administered are given 
as Appendix I. 
5.3.1.1. Secondary Sources 
Data that are already available i.e. they refer to the data which have already 
been collected, sifted, tabulated and analyzed by some one else are referred as 
secondary data (Kothari, 2001,p, 117). The secondary sources are: (i) Books, (ii) 
Journals, (iii) Magazines, (iv) Reports, (v) Theses, (vi) Internet sites, and (vii) news 
papers etc. 
So when an analyst uses data or records compiled or published elsewhere, he 
is using secondary data. If these records are published by an organization which did 
not perform the original observation or computation, but which assembled them from 
the records of other organization, etc. they are referred as secondary source 
(Richmond, p. 12). 
The available secondary data or information regarding the hvo selected 
organizations viz., ONGC and NIGC through various sources, such as, various 
publications of articles about these companies related to IT investment and IT 
performance, appearing, from time to time in various IT and Business Magazine such 
as Business Today, Computer Today, Capital Market in Oil and Gas, NIGC 
Development Plans, Annual Report of the Gas Company in Iran, Indian Management 
Study Journal etc. and various news and reports published in India 2005 and 2006, 
Europe Year Book 2006, etc. Also, we used several web sites to collect data about IT 
investment and organizational performance and productivity. These were collected 
by the researcher over a period of 5 years .The secondary data collected from the 
above sources, have been presented in Chapter I, II and III, covering IT Iran & India 
and Gas in Iran & India, and Review of Literature, etc . A brief summar} of their 
respective investments in IT, organizational performance and their comparative 
rankings etc. have also been provided. These outcomes, results and information 
regarding these two selected organizations (i.e. NIGC and ONGC) have been 
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presented as reference. They may serve the purpose of finally comparing these 
secondary data, with the primary data collected during the tenure of the present study 
and with the outcomes of their analysis and interpretation as well. 
But the secondary data/information as presented in some of the Chapters, have 
not been used as basis for this Study, as they did not emanate from any serious 
academic or management research work. Thus, for the purpose of this Study, fresh 
primary data and detailed information were collected. These have been processed and 
presented in tabular forms and interpreted to draw conclusion and findings. These 
have been discussed under different headings in the succeeding paragraphs step by 
step. 
5.3.1.2. Primary Sources 
The primary data have been obtained by arranging interview and 
administering structure questionnaire to the IT Department employees including 
manager, programmers, etc. Moreover, administrative documents, and reports, etc., 
were also perused. 
These are compiled by the analyst or by his /her organization; and are referred 
as primary data (Richmond, p.12). If published by the organization, these studies 
publications are also referred as primary sources. For the purpose of this Study, two 
companies were finally selected on the basis of their past performance and after 
meeting the present selection criteria. A number of instruments and questionnaires 
were constructed and used in course of this Study. 
Main questionnaire's part-I on 'IT investment' comprises 16 questions, 
signifying several different dimensions of IT investment (Table 5.1). Similarly, the 
Part II of the main questionnaire concerning 'IT Management' comprises 8 questions 
signifying different dimensions of total IT Management (Table 5.2). Likewise, Part-
Ill of the main questionnaire covered 'IT Performance and Productivity' comprises of 
19 questions signifying different dimension of organizational performance and 
productivity (Table 5.3), and Part IV comprise 12 questions covering intervening 
Variables, we referred these as that 'Environment & Organizational Variables' in our 
conceptual Model (Table 5.4). 
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The period of our Study of the two selected companies from Iran and India 
(ONGC & NIGC) pertains to 2002-2006. 
5J.2. The Definition of Population, Sample Size, and Method of Drawing Sample 
5.3.2.1. Population 
We have used the terms "Population" and "Universe" interchangeably. Since 
the present research is a Comparative Study of NIGC (Iran) and ONGC (India), the 
population has been divided and studied separately, namely (i) the Population of 
NIGC, and (ii) the Population of ONGC. 
5.3.2.2. The Population of NIGC (Iran): 
The total Population pertaining to NIGC is 15350 persons which stands 
distributed into 35 of its branches. The Departments of IT Management and Financial 
Management are located at NIGC's Head Office in Tehran. These two offices control 
all of the 35 NIGC's branches. Therefore, the Population under this Study consists of 
400 staffs members in the above two mentioned Departments including specialists, 
directors, managers, supervisors and computer programmers. Most of the selected 
Population consists of IT Staff. The following Table gives Population of the Staff at 
the NIGC in terms of their education and training: 
Table 5.5 
Showing the Population of Staff at NIGC 
Compared 
Groups 
Number 
Below High 
School 
Diploma 
5,305 
High School 
and Two years' 
College 
Diploma 
7,851 
Bachelor, 
Master 
Degrees, and 
Ph.D. 
2,194 
TOTAL 
15,350 
Source: Annual Report, NIGC, 2006, (CD) 
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5.3.2.3. The Population of ONGC (India): 
The total studied Population of ONGC consists of 34,722 persons. This has 
been distributed in different service Departments of ONGC, located in the following 
cities: 
(1) Drilling Services, Mumbai, (2) Well Services, Mumbai, (3) Geo-physical 
Services, Dehradun. (4) Logging Services, Vadodra, (5) Engineering Services, 
Mumbai. (6) Technical services, Dehradun, (7) Info-com Services, New Delhi, (8) 
Corporate Planning, New Delhi, (9) Human Resource Development, Dehradun. (10) 
Employee Relations, Dehradun, (11) Security, Dehradun, (12) Company Secretary, 
New Delhi, (13) Marketing, New Delhi, (14) Corporate Affairs & Co-ordination, New 
Delhi (15) Corporate Communication, New Delhi. (16) Health, Safety & 
Environment, New Delhi, (17) Material Management, Dehradun, (18) Legal Services, 
New Delhi. (19) Medical Services, Dehradun, (20) Internal Audit, New Delhi, (21) 
Commercial Services, New Delhi. (22) Exploration & Development, Dehradun. 
(ONGC Annual Report 2006, p. 129). 
The detailed specification of the studied Population is as follows: 
1. As, the representatives of Finance and IT Departments are attending to the 
requirement of ONGC, their main Departments (of Finance and IT) have been 
located in New Delhi. Therefore, the main Population of this Research Study 
has selected from New Delhi and Dehradun. 
2. The Population under this Study consists of 450 staffs drawn from the Finance 
and IT Departments including Specialists, Directors Managers Supervisors, 
and Computer Programmers. Most of the selected populations are IT Staff 
The following Table gives Human Resource position of the ONGC: 
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The period of our Study of the two selected companies from Iran and India 
(ONGC & NIGC) pertains to 2002-2006. 
5.3.2. The Definition of Population, Sample Size, and Method of Drawing Sample 
5.3.2.1. Population 
We have used the terms "Population" and "Universe" interchangeabK. Since 
the present research is a Comparative Study of NIGC (Iran) and ONGC (India), the 
population has been divided and studied separately, namely (i) the Population of 
NIGC, and (ii) the Population of ONGC. 
5.3.2.2. The Population of NIGC (Iran): 
The total Population pertaining to NIGC is 15350 persons which stands 
distributed into 35 of its branches. The Departments of IT Management and Financial 
Management are located at NlGC's Head Office in Tehran. These two offices control 
all of the 35 NIGC's branches. Therefore, the Population under this Study consists of 
400 staffs members in the above two mentioned Departments including specialists, 
directors, managers, supervisors and computer programmers. Most of the selected 
Population consists of IT Staff The following Table gives Population of the Staff at 
the NIGC in terms of their education and training: 
Table 5.5 
Showing the Population of Staff at NIGC 
Compared 
Groups 
Number 
Below High 
School 
Diploma 
5,305 
High School 
and Two years' 
College 
Diploma 
7,851 
Bachelor, 
Master 
Degrees, and 
Ph.D. 
2,194 
TOTAL 
15,350 
Source: Annual Report, NIGC, 2006, (CD) 
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5.3.2.3. The Population of ONGC (India): 
The total studied Population of ONGC consists of 34,722 persons. This has 
been distributed in different service Departments of ONGC, located in the following 
cities: 
(1) Drilling Services, Mumbai, (2) Well Services, Mumbai, (3) Geo-physical 
Services, Dehradun. (4) Logging Services, Vadodra, (5) Engineering Services, 
Mumbai, (6) Technical services, Dehradun, (7) Info-corn Services, New Delhi, (8) 
Corporate Planning, New Delhi, (9) Human Resource Development, Dehradun. (10) 
Employee Relations, Dehradun. (11) Security, Dehradun. (12) Company Secretary, 
New Delhi, (13) Marketing, New Delhi, (14) Corporate Affairs & Co-ordination, New 
Delhi (15) Corporate Communication, New Delhi, (16) Health, Safety & 
Environment, New Delhi. (17) Material Management, Dehradun, (18) Legal Services, 
New Delhi, (19) Medical Services, Dehradun. (20) Internal Audit, New Delhi. (21) 
Commercial Services, New Delhi. (22) Exploration & Development, Dehradun, 
(ONGC Annual Report 2006, p. 129). 
The detailed specification of the studied Population is as follows: 
1. As, the representatives of Finance and IT Departments are attending to the 
requirement of ONGC, their main Departments (of Finance and IT) have been 
located in New Delhi. Therefore, the main Population of this Research Study 
has selected from New Delhi and Dehradun. 
2. The Population under this Study consists of 450 staffs drawn from the Finance 
and IT Departments including Specialists, Directors Managers Supervisors, 
and Computer Programmers. Most of the selected populations are IT Staff. 
The following Table gives Human Resource position of the ONGC: 
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Table 5.6 
Showing Population of ONGC Age Distribution of the Staff 
Employee 
Group 
(A) Technical 
Executive 
Non-
Executive 
Total (A) 
(B)Non-
Technical 
Executive 
Non-
executive 
Total(B) 
Grand 
Total(A+B) 
Age Distribution 
<31 
459 
103 
562 
179 
204 
383 
945 
31-40 
2443 
1384 
3827 
440 
1219 
1659 
5486 
41-50 
10965 
3157 
14122 
2296 
3237 
5533 
19655 
51-60 
4817 
550 
5367 
1559 
1710 
3269 
8636 
Total(Numbers) 
2005-2006 
18684 
5194 
23878 
4479 
6370 
10844 
34722 
Source: Annual Report, ONGC, 2006, p .52 
5.3.2.4. Determination of Sample Size and Method of Drawing Sample: 
• Sample Size of NIGC (Iran) 
If we apply a formula for determining the Sample Size, it will be a method that 
may be used to take the value of P=0.5 (initial estimate of satisfaction). In this case 'n' 
will be the maximum and the sample will yield at least the desired precision. This will 
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be the most conservative sample size. Tiius, we toolc to consider and apply the 
following variables (Kothari, C.R.2001, p.218): N = 400 (Population size), n=Size of 
Sample. 
e= 5 % (acceptable error (the precision)) 
z = 1.96 (as per the Table of area under normal curve for the given confidence level of 
95%). 
P = 0.5 (the p value being the proportion of defectives in the universe). Now, we can 
determine the size of the Sample, using all this information for this research as 
follows: 
,2 2 Z' p.q.N (1.96) (0.5X1-0.5X400) 0.960*400 
n= 
„2 2 2 2 
e (N-l>+Z .p.q (0.05) (400-1H1-96) (0.50(1-0.5) 0.0025*399+0 960 
384 
= 196 
1.9575 
As is considered, the Sample size will be 196 employees. But to increase the 
level of confidence, validity and reliability, the sample size is chosen at 50% of the 
considered population size of NIGC. Thus, the sample size in case of NIGC comes 
out to be 200 employees in number, which is given on next page in the Table: 
Note: We have used the Mean Function for computing the variables in SPSS 
software. This function's return appears in the form of Arithmetic Mean, giving valid 
values. However, the function requires use of two or more variables which must be 
numeric. We can specify a valid argument in the form of minimum number/s to 
evaluate this function. When we use the Mean Function, we opt to report the real 
value with missing value. It may be stated here that in the Mean Function the numbers 
should be small to make us comfortable to work with those numbers; even though the 
result will be the same as in case of other computations. 
The Mean Function used, has helped us compute variables, as given on next 
page. 
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l=Strongly Disagree, 2= Disagree, 3= Agree, 4= Strongly Agree and 9= No Idea, (we 
did not consider the "No Idea' in our computation, but we have considered the 'missing 
value' in our analysis). 
Table 5.7 
Descriptive Statistics 
Intervening Variables 
IT Investment 
IT Management 
IT Productivity 
IT Performance 
Valid N (listwise) 
N 
200 
200 
200 
200 
200 
200 
Minimum 
1.75 
1.77 
1.29 
1.50 
1.27 
Maximum 
3.27 
3.54 
3.13 
3.83 
3.50 
Mean 
2.5963 
2,6096 
2.5584 
2.7351 
2.6011 
Std. Deviation 
.26864 
.31132 
.31321 
.38325 
.36988 
• Sample Size of ONGC (India): 
If we apply a formula for determining the sample size, it will be a method that 
may be used to take the value of P=0.5 (initial estimate of satisfaction) in this case 'n' 
will be the maximum and the sample will yield at least the desired precision. This will 
be the most conservative sample size. Thus, we took to consider and apply the 
following Variables: (Kothari, C.R.2001, p.218): N = 450 (Population size), n=size of 
sample 
e= 5 % (acceptable error (the precision)) 
z = 1.96 (as per Table of area under normal curve for the given confidence level of 
95%). 
P = 0.5 (the p value being the proportion of defectives in the universe). Now, we can 
determine the size of the Sample, using allof our information for the research, which 
is as follows: 
72 2 
.p.q.N (1.96) (0.5X1-0,5X450) 0.960*450 
n= 
„2 2 
e (N-l>+Z .p.q 
2 2 
(0.05) (450-1)+( 1,96) (0.50(1-0,5) 0.0025*449+0.96(i 
n= 
432 
2.0825 
207 
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The considered size of the Sample will be 207 employees. But considering the 
consistency with NIGC Sample, the chosen size is put at 45% of the special 
population size of ONGC. Thus, the sample size in case of ONGC comes out to be 
200 employees in number. The following Table gives the Sample Size of ONGC: 
Table 5.8 
Descriptive Statistics 
Intervening Variablej 
IT Investment 
IT Management 
IT Productivity 
IT Performance 
Valid N (iistwise) 
N 
199 
200 
200 
199 
200 
198 
Minimum 
1.86 
1.80 
2.25 
1.33 
1.58 
Maximum 
3.25 
4.00 
3.88 
4.00 
3.85 
Mean 
2.5710 
2.9392 
2.9609 
2.9059 
2.8634 
Std. Deviation 
.23721 
,32825 
.28350 
.32503 
.28328 
Stratified Random Sampling method has been used in our Study. Further, the 
following steps have been taken for choosing the Sample. 
1. The Universe is first divided and subdivided into various groups/strata. 
2. Then a stratified random Sample is chosen independently from each group, the 
groups/strata being designation, department, and IT Investment. 
3. The Universe is classified and stratified as mentioned above. 
4. Finally, all of these have been combined to have an overall Sample Size of the 
whole Universe. The sample from each stratum is drawn by Using Simple 
random Sampling method. 
The researcher has drawn samples by taking to the above mentioned 
process/stages, by using Statistical Package for Social Science (SPSS) and by 
considering 50% of population (approx.) for each Department and Designation on 
Stratified Random Sampling basis. Further, the selection was based on the list of 
employees, prepared by the Head Offices of both, the ONGC and NIGC. 
• Relationship between Hypotheses and the Questionnaire: 
On the basis of hypotheses as explained earlier, we will put a number of 
questions for each hypothesis, as detailed out in the following Tables: 
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Table 5.9 
Relationship between Hypotheses and Questionnaire for NIGC 
No. of 
hypotheses 
1 
2 
3 
4 
5 
6 
Hypotheses Type(Variable) 
Among the dimension of IT Investment 
(namely, Type, Size, Role, Importance, 
and Purpose) IT Performance is not 
affected by Importance. 
Among the components of IT 
Management (namely, IT Management 
Structure, IT Management Maturity, and 
IT Management Decision Environment) 
IT Performance is not affected by IT 
Management Maturity. 
Among the dimension of IT Investment 
(namely. Type, Size, Role, Importance, 
and Purpose) IT Productivity is not 
affected by Importance. 
Among the components of IT 
management (namely, IT Management 
Structure, IT Management Maturity, and 
IT Management Decision Environment) 
IT Productivity is not affected by IT 
Management Maturity. 
There is no relationship between 
Intervening Variables and others (namely, 
IT Performance, IT Productivity, IT 
Investment, and IT Management) 
IT Management does not mediate the 
relationship between IT Investment and 
IT Performance. 
Reference No. of 
Question in the 
Questionnaire 
Section (i) Ql-Q16and 
Section (iii)Ql-Q 13 
Section (ii)Ql-Q8 and 
Section (iii)Ql-Ql 3 
Section(i)Ql-Q16and 
Section (iii)Q14-Q 19 
Section (ii)Ql-Q8 and 
Section (iii)Q14-Q 19 
Section (iv)Ql-Q 12, 
Section (iii)Ql-Q19, 
Section (ii)Ql-Q8 and 
Section (i)Ql-Q 16 
Section (iii)Ql-Q13, 
Section (ii)Ql-Q8 and 
Section (i)Ql-Q 16 
Q=Question 
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Table 5.10 
Relationship between Hypotheses and Questionnaire for ONGC 
No. of 
hypotheses 
7 
8 
9 
10 
11 
12 
Hypotheses Type(Variable) 
Among the dimension of IT Investment 
(namely, Type, Size, Role, Importance, 
and Purpose) IT Performance is not 
affected by Role. 
Among the components of IT 
Management (namely, IT Management 
Structure, IT Management Maturity, and 
IT Management Decision Environment) 
IT Performance is not affected by IT 
Management Maturity. 
Among the dimension of IT Investment 
(namely, Type, Size, Role, Importance, 
and Purpose) IT Productivity is not 
affected by Role. 
Among the components of IT 
management (namely, IT Management 
Structure, IT Management Maturity, and 
IT Management Decision Environment) 
IT Productivity is not affected by IT 
Management Maturity. 
There is no relationship between 
Intervening Variables and others (namely, 
IT Performance, IT Productivity, IT 
Investment, and IT Management) 
IT Management does not mediate the 
relationship between IT Investment and 
IT Performance. 
Reference No. of 
Question in the 
Questionnaire 
Section (i) Ql-Q16and 
Section (iii)Ql-Q 13 
Section (ii)Ql-Q8 and 
Section (iii)Ql-Q 13 
Section( i)Ql-Q16and 
Section (iii)Q14-Q 19 
Section (ii)Ql-Q8 and 
Section (iii)Q14-Q 19 
Section (iv)Ql-Q 12, 
Section (iii)Ql-Q19, 
Section (ii)Ql-Q8 and 
Section (i)Ql-Q 16 
Section (iii)Ql-Q13, 
Section (ii) QI-Q8 and 
Section (i)0]-Q 16 
Q=Question 
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Table 5.11 
Relationship between Hypotheses and Questionnaire for NIGC and ONGC 
No. of 
hypotheses 
13 
14 
Hypotheses Type(Variable) 
There is no significant difference between 
Performance of IT Investment in NIGC 
and ONGC. 
There is no significant difference between 
Productivity of IT Investment in NIGC 
and ONGC. 
Reference No. of 
Question in the 
Questionnaire 
Section (iii)Ql-Ql 3 
Section (iii)Q14-Q19 
Q=Question 
5.3.3. Statistical Treatment of Data 
• Statistical Analysis: 
For the purpose of data analysis, the researcher has used T-test, Correlation, 
Partial Correlation and Multi Regression through the computer by SPSS Software. 
This technique was found suitable for our research, because we have two samples and 
we were to test the difference between the two means of scores and hypotheses. 
• Validity and Reliability of the Data 
Validity: to as certain the validity of our draft questionnaire gathered the opinions of 
a number of IT specialists for each item, given in our Questionnaire. In the light of 
their valuable opinions, only the valid relevant and meaningful questions were 
retained, as could serve to elicit valuable data and information from the respondent, 
therefore our questionnaire has content validity. 
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Reliability: Reliability analysis allows us to study the properties of measurement 
scales and the items that make them up. The Reliability Analysis procedure calculates 
a number of commonly used measures of scale reliability, providing information on 
the relationships between individual items in the scale. Intraclass Correlation 
Coefficients can be used to compute Interrater Reliability Estimates. 
Reliability reflects the consistency of a set of scale items in measuring a 
particular concept. Reliability measurement is very important to check the internal 
consistency of all the items, concerning the impact on Organizational Performance 
and Productivity. Cronbach's Alpha(a) was completed by using SPSS Reliability 
program for the set of Organizational Performance and Productivity Scale. 
Cronbach's Alpha (a) value for 55 items (16 items for IT Investment, 8 items for IT 
Management, 19 items for IT Productivity and Performance, and 12 items for 
Intervening Variables) in the questionnaire has been calculated as Alpha 0.8847. We 
also checked the linearity and normality of the Questionnaire. In the following Table 
we have tested Cronbach's alpha (a) value for the different modules of the 
questionnaire, which is more than the acceptable value of 70%. 
Table 5.12 
Cronbach's alpha Values for Test Data 
Sub-scale 
IT Investment 
IT Management 
IT Performance & Productivity 
Intervening Variables 
N 
392 
389 
398 
400 
No. Items 
16 
8 
19 
12 
Cronbach's 
alpha 
0.81 
0.71 
0.83 
0.75 
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6.1. Description of the two Organizations 
6.1.1 ONGC (India) 
We have discussed about ONGC, giving details in chapter II. In this chapter, 
we will briefly explain the role of IT vis-a-vis the Company activities. The major 
applications cover areas such as finance, human resources, account payable, demand 
planning, point of sales (POS), management systems, space planning, store 
replenishment, customer relationship management, advertising, e-commerce. vendor 
management, merchandise data mart, drilling, transportation of gas, and customer 
information data management. The IT infrastructure and application software of the 
Company stand at about the average among its competitors. 
The objectives of the IT Investment for the Company include (i) gaining 
competitive advantage and increasing sales/market share, (ii) to cut operating cost, 
and (iii) to facilitate information access and communication. 
For its IT projects to succeed, the Company on one hand believes that top 
management support, IT assets, IT investment decision environment, IT management 
structure, IT management maturity, and integration of IT applications with business 
strategy all add to the outcome. On the other hand, lack of support from management 
is one of the main causes for project failure. Sometimes, changes in priority, a shift in 
environment, and technology that becomes stale can also render a project 
unsuccessful. 
One of the Vice Presidents looking after supply chain management of ONGC, 
believes that the organization has experienced positive impact of IT in developing 
new products/services, redesigning business process, and making better decisions. 
Intangible benefits that the Company has gained from IT, are competitive 
advantage, quality improvements of products (internal and external), improved 
customer relationship, strategic importance, improved response to change, lower 
business risk, and improved management information. 
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6.1.2 NIGC (Iran) 
We have discussed about NIGC in chapter II in detail. In this Chapter, we will 
briefly discuss the role of IT and Company activities. 
According to a senior IT project manager who has been working for over 
twenty years, the Company has several major IT applications both, company-wide 
and at business unit levels covering areas such as the organization's Enterprise 
Resource Planning (ERP) Systems, Collaboration, E-mail, Data Management, C ase 
Management, Policy Administration, and Virtual Private Networking (VPN); Access 
that allow employees to access the network from their homes. The areas of the 
company's tangible investments include both hardware and software. It also invests in 
employees through training and other development programs. 
According to a program leader in IT Process Management, the objectives of 
the IT investments include (i) increasing market share, (ii) cutting operating cost and 
(iii) reducing expenses. While IT investments are recorded by period for fmancial 
purpose, the IT department also maintains a 'Time Tracking System' that allocates 
'Labor Hours', spent on administrative and development task per project. This System 
is mainly for keeping track of total costs per project and ROI etc. and is used to 
identify areas for improvement. 
The company considers such factors as top management support, proper 
evaluation of the project, inclusion of functional group in the projects to be 
successful. On the other hand, lack of support from management is one of the main 
causes for project failure. In addition, change in business can also make projects 
unsuccessful. 
The interviewee believes that the Company utilized IT to help its employees 
become more productive. IT provides the technology link between customers and the 
business, thus promoting smooth running of the business. IT also helps reduce the 
number of employees it is used to increase the company's market share. Intangible 
benefits that the Company has gained from IT, are competitive advantage, quality 
improvements of products (internal and external), improved customer relationship. 
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strategic importance, improved response to change, reduction in business risk, and 
improved management information. 
6.2. Description of Data and Variables 
In chapter V, while discussing Research Methodology, we enumerated the 
Research objectives of the study followed by Hypotheses to be tested by the Research 
Instruments, including the Research Questionnaire which we designed to elicit the 
views of the functionaries, having their experiences of IT Investment and 
Organizational Performance in their respective organizations. The Questionnaire 
captured the perceptions on the various parameters having impact on the effective 
organizational performance that could be viewed as the organizational success. The 
parameters selected were based on the findings of earlier research studies as well as 
on the first hand experience of organizational performance and productivity. 
In this section we have discussed the findings of each Organization, followed 
by the comparisons of the results shown by the two Organizations. Further the 
findings of the statistical tests for each section are followed by the analysis of the 
results then discussed. 
The same scheme is followed while giving comparative analysis of the data of 
the two Organizations. Finally, the significant differences observed in different 
analyses, are discussed and categorized. 
The present Study aims at determining the impact of IT Investment on 
Organizational Performance of ONGC (India) and NIGC (Iran). The analysis of data 
has been carried out on the following variables selected for their high influence on 
organizational performance success: 
IT Investment 
- Type 
- Size 
- Role 
Purpose 
Importance 
Domain 
IT Management 
- Structure 
- Maturity 
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Decision Environment 
IT Performance 
- Financial 
- Strategic 
- Competitive 
- Risks 
IT Productivity 
-Effectiveness 
- Efficiency 
Organizational & Environmental Variables 
Structural 
- Strategic 
- Environmental Characteristics 
The Coefficient of Correlation between each variable is shown in following 
Tables. Also we have given Cronbach's Alpha reliability which is 0.885. 
In case of each item Correlation with the total score was found to be high. 
Thus, the values of the correlation coefficient range between -1 to 1. The sign of the 
Correlation Coefficient indicates the direction of the relationship (positive or 
negative). The absolute value of the Correlation Coefficient indicates the strength, 
with larger absolute values indicating stronger relationships. 
Based on the highlighted objectives, the researcher formulated different 
hypotheses, attempting to measure level of IT performance and to find out that the 
influence of IT Investment, IT Management, Organizational and Environmental 
variables in both, NIGC and ONGC. 
The scores so obtained on each of the variables which have been studied, were 
later on analyzed statistically by applying Pearson Correlation, Partial correlation, T-
test and Multi- Regression Test. 
6.2.1. Editing and Tabulation of Collected Data 
Editing of data is a process of examining the collected raw data to detected 
errors and omissions and to correct these if and when possible and they are well 
arranged to facilitate coding and tabulation (Kothari, p.l51). 
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It was with repeated requested that the researcher could collect 200 filled in 
questionnaires as against 350 questionnaires earlier distributed to NIGC staff in Iran. 
Likewise, 350 questionnaires were also distributed to the ONGC staff here in India. 
Here too, the researcher after paying a number of visits succeeded in collecting 200 
filled in questionnaires to match the numbers of these earlier collected in Iran. It was 
essentially needed to make the data and results comparable. 
The tables below show that three important categories of employees on the 
basis of many variables such as Age, Experience years working with the firm, and 
Qualification. Therefore, all the accepted questionnaires available for analysis will be 
400 questionnaires from both organizations. These have been shown in following 
tables. 
Table 6.1 
Showing Age-wise Frequency of Employees of NIGC 
Valid <31 
31-40 
41-50 
51-60 
Total 
Frequency 
35 
89 
55 
21 
200 
Percent 
17.5 
44.5 
27.5 
10.5 
100.0 
Valid Percent 
17.5 
44.5 
27.5 
10.5 
100.0 
Cumulative 
Percent 
17.5 
62.0 
89.5 
100.0 
Table 6.2 
Years Experience with the NIGC 
Valid 
Missing 
Total 
5-10 
11-20 
21-30 
Total 
System 
Frequency 
112 
68 
14 
194 
6 
200 
Percent 
56.0 
34.0 
7.0 
97.0 
3.0 
100.0 
Valid Percent 
57.7 
35.1 
7.2 
100.0 
Cumulative 
Percent 
57.7 
92.8 
100.0 
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Table 6.3 
Qualification-wise Frequency of Employees of NIGC 
Valid HSC 
HSSC 
G 
PG 
PHD 
OTHER 
Total 
Frequency 
4 
5 
107 
79 
2 
3 
200 
Percent 
2.0 
2.5 
53.5 
39.5 
1.0 
1.5 
100.0 
Valid Percent 
2.0 
2.5 
53.5 
39.5 
1.0 
1.5 
100.0 
Cumulative 
Percent 
2.0 
4.5 
58.0 
97.5 
98.5 
100.0 
Table6,4 
Age-wise Frequency of Employees of ONGC 
Valid <31 
31-40 
41-50 
51-60 
Total 
Frequency 
32 
93 
61 
14 
200 
Percent 
16.0 
46.5 
30.5 
7.0 
100.0 
Valid Percent 
16.0 
46.5 
30.5 
7.0 
100.0 
Cumulative 
Percent 
16.0 
62.5 
93.0 
100.0 
Table 6.5 
Years Experience with ttie ONGC 
Valid 
Missing 
Total 
5-10 
11-20 
21-30 
Total 
System 
Frequency 
103 
90 
6 
199 
1 
200 
Percent 
51.5 
45.0 
3.0 
99.5 
.5 
100.0 
Valid Percent 
51.8 
45.2 
3.0 
100.0 
Cumulative 
Percent 
51.8 
97.0 
100.0 
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Table 6.6 
Qualification-Wise Frequency of Employees of ONGC 
Valid HSC 
HSSC 
G 
PG 
PHD 
OTHER 
Total 
Frequency 
8 
9 
86 
90 
6 
1 
200 
Percent 
4.0 
4.5 
43.0 
45.0 
3.0 
.5 
100.0 
Valid Percent 
4.0 
4.5 
43.0 
45.0 
3.0 
.5 
100.0 
Cumulative 
Percent 
4.0 
8.5 
51.5 
96.5 
99.5 
100.0 
Correlation Between Two Dependent Variables 
As we observe the table below gives the Pearson Correlation Coefficient 
which is a measure of Linear Association between the two Variables (IT Performance 
and IT productivity in both organizations). 
As these variables are dependent in our Study, we must consider these two 
variables for testing our hypotheses concerning IT Productivity and IT Performance 
separately. As such, the data given in the table below highlight the results: 
Table 6.7 
Correlations 
IT Perfornnance 
IT Productivity 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
IT 
Performance 
1 
400 
.626** 
.000 
399 
IT 
Productivity 
.626** 
.000 
399 
1 
399 
"• Correlation is significant at the 0.01 level (2-tailed). 
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6.3. Analysis of the Results in NIGC (Iran) 
Every day, managers take personal and professional decision that is based on 
prediction of future events. To make forecasts, they rely on the relationship (intuitive 
and calculated) between what is already known and what is to be determined. If 
decision makers can determine how the known is related to the future event, they can 
aid the decision-making process considerably. Thus, it is the subject matter of this 
Chapter. 
Regression and Correlation analyses show as to how to determine both the 
nature and strength of a relationship between variables. We will show to predict, with 
some accuracy, the value of unknown variable, based on past observations of that, 
variable and others. In Regression Analysis, we shall develop an 'estimating equation' 
i.e., a mathematical formula that relates the known variables to the unknown variable. 
Then, we have shown the pattern of this relationship. Further, we also apply 
Correlation analysis to determine the degree to which the variables are related to help 
prove some hypotheses. The Correlation Analysis, tell us how well the estimating 
equation actually describes the relationship. Known variable/variables are called 
independent variable(s). The variable we are trying to predict is the dependent 
variable. In Regression, we can have only one dependent variable in our estimating 
equation. However, we can use more than one independent variable (Richard I. Levin, 
and David S. Rubin, (2006), "Statistics for Management, Seventh Edition", pp.648-
719). We often find a causal relationship between variables; thus, the independent 
variable "causes" the dependent variable to change. 
• Regression Analysis between IT Performance (Dependent Variable) and 
Independent Variables-NIGC 
Our research design seeks to establish a statistically significant linear 
relationship between IT performance as the dependent variable and IT investment 
(dimension: Type, Size, Role, Purpose, Importance, and Domain) as the independent 
variables by using multiple Regression analysis. The details of the regression and the 
result are given below: 
Data: The dependent and independent variables should be quantitative. Categorical 
variables, such as Religion, Major Field of Study, or Region of Residence, need to be 
receded to Binary (dummy) Variables or other types of Contrast Variables. 
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Assumptions: For each value of the independent variable, the distribution of the 
dependent variable must be normal. The variance of the distribution of the dependent 
variable should be constant for all values of the independent variable. The relationship 
between the dependent variable and each independent variable should be Linear, and 
all observations should be independent. (We have checked all assumptions for our 
data). This part of analysis is intended to test the following hypothesis: 
Ho-i: Among the dimension of IT Investment (namely, Type, Size, Role, Importance. 
and Purpose) IT Performance is not affected by Importance. 
Table 6.8 
Model Summaty^ 
Model 
1 
R 
.829^ 
R Square 
.687 
Adjusted 
R Square 
.677 
Std. Error of 
the Estimate 
.16316 
Durbin-W 
atson 
1.909 
a- Predictors: (Constant), Domain, Role, Type, Importance, Purpose, 
Size 
b. Dependent Variable: IT Performance 
Table 6.8 displays R, R squared, adjusted R squared, and the Standard Error. 
The Multiple Correlation Coefficients, is the Correlation between the observed and 
predicted values of the dependent variable. The values of R for models, produced by 
the Regression procedure range between 0 to 1. Larger values of R indicate stronger 
relationships. R squared is the proportion of variation in the dependent variable, 
explained by the Regression Model. The values of R squared range between 0 to 1. 
Small values indicate that the Model does not fit the data well. The sample R squared 
tends to optimistically estimate how well the Models fit the population. Adjusted R 
squared attempts to correct R squared to more closely reflect the goodness of fit of the 
Model in the population. In our Model, R Square is 0.687, thus indicating that is has 
relatively high predictive power. 
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Table 6.9 
ANOV/t 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
10.946 
4.978 
15.924 
df 
6 
187 
193 
Mean Square 
1.824 
.027 
F 
68.530 
Sig. 
,000^ 
a- Predictors: (Constant), Domain, Role, Type, Importance, Purpose, Size 
b- Dependent Variable: IT Performance 
Sig= Significance 
Table 6.9 summarizes the results of Analysis of Variance. The sum of 
Squares, degrees of Freedom, and Mean Square are displayed for two sources of 
variation. Regression and Residual. The output for Regression displays information 
about the variation accounted for in our Model. The output for Residual displays 
information about the variation that is not accounted for by our Model. Very high 
Residual Sum of Squares indicate that the Model has failed to explain a lot of the 
variation in the dependent variable, while we may want to loot: for additional factors 
that help account for a higher proportion of the variation in the dependent variable. 
But in our Model the Residual is 4.978, which is relatively good. If the level of 
significance value of the F statistic is small (smaller than say 0.05) then the 
independent variables do a good job explaining the variation in the dependent 
variable. (In our model it is 0.0). 
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Table 6.10 
Coefficients 
Model 
1 (Constant) 
Type 
Size 
Role 
Purpose 
Importance 
Domain 
Unstandardized 
Coefficients 
B 
.622 
.143 
.139 
.131 
.133 
2.695E-02 
.204 
Std. Error 
.113 
.019 
.023 
.035 
.030 
.018 
.025 
Standardized 
Coefficients 
Beta 
.336 
.291 
.181 
.207 
.068 
.345 
t 
5.522 
7.479 
6.147 
3.720 
4.379 
1.482 
8.100 
Sig. 
.000 
.000 
.000 
.000 
.000 
.140 
.000 
a- Dependent Variable: IT Performance 
Sig= Significance 
Table 6.10 summarizes the results of our analysis of Coefficients. The 
unstandardized Coefficients are the Coefficients of the estimated Regression Model. 
In our model, the coefficients, is shown in column B. The t statistics can help us 
determine the relative importance of each variable in the model. As a guide regarding 
useful predictors, look for t values well below -2 or above +2. In our model, only 
importance is given to the significant value greater than 0.05, thus the estimating 
equation describing relationships among six variables are: 
IT Performance = 0.622+0.143*Type+ 0.139*Size+ 0.131*Role+ 0.133*Purpose 
+0.204*Domain 
The Importance Variable does not affect IT Performance as is shown in last five 
years in the NIGC. Therefore Ho-i is proved and is accepted. 
• Regression Analysis between IT Performance(Dependent Variable) and 
Intermediating Variables in the NIGC 
Our Research Design seeks to establish a statistically significant Linear 
relationship between the IT Performance as the Dependent Variable and IT 
Management, (components, being the IT Management Structure, IT Management 
Maturity, and IT Management Decision Environment) Independent Variables by a 
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Multiple Regression Analysis. This part of our analysis is intended to test the 
following hypothesis: 
H0-2: Among the components of IT Management (namely, the IT Management 
Structure, IT Management Maturity, and IT Management Decision Environment), IT 
Performance is not affected by IT Management Maturity. 
Table 6.11 
Model SummaiV 
Model 
1 
R 
.786^ 
R Square 
.618 
Adjusted 
R Square 
.612 
Std. Error of 
the Estimate 
.12799 
Durbin-W 
atson 
2.035 
3- Predictors: (Constant), Decision Environment, Structure, Maturity 
b- Dependent Variable: IT Performance 
As shown in Table 6.11 above, the Model Summary in our Model R squared is 
the proportion of variation in the Dependent Variable, explained through the 
Regression Model. The values of R Squared range from 0 to 1. Small values indicate 
that the model does not fit the data well. In our Model, R Square is 0.618, indicating 
that is has relatively high predictive power. 
Table 6.12 
ANOV^ 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
5.042 
3.112 
8.154 
df 
3 
190 
193 
Mean Square 
1.681 
.016 
F 
102.596 
Sig. 
.000^ 
a- Predictors: (Constant), Decision Environment, Structure, Maturity 
b- Dependent Variable: IT Performance 
Sig= Significance 
Table 6.12 summarizes the results of Analysis of Variance. The sum of 
Squares, Degrees of Freedom, and Mean Square are displayed for two sources of 
variation, Regression and Residual. The output for Regression displays information 
about the variation accounted for by our model. The output for Residual displays 
information about the variation that is not accounted for in our Model. Very high 
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residual sum of Squares indicate that the model fails to explain a number of variations 
in the dependent variable, and therefore, one may want to look for additional factors 
that help account for a higher proportion of the variation in the dependent variable but 
in our Model the Residual is 3.112 which is relatively good. If the level of 
Significance Value of the F statistic is small (smaller than say 0.05) then the 
Independent Variables do a good job explaining the variation in the Dependent 
variable (in our model that is 0.0). 
Table 6.13 
Coefficient^ 
Model 
1 (Constant) 
Structure 
Maturity 
Decision Environment 
Unstandardized 
Coefficients 
B 
1.526 
.132 
.266 
6.875E-02 
Std. Error 
.078 
.030 
.029 
.021 
Standardized 
Coefficients 
Beta 
.253 
.549 
.153 
t 
19.646 
4.399 
9.282 
3.295 
Siq. 
.000 
.000 
.000 
.001 
a- Dependent Variable: IT Performance 
Sig= Significance 
Table 6.13 summarizes the results of the analysis of Coefficients. The 
Unstandardized Coefficients are the Coefficients of the estimated Regression Model. 
In our Model, the Coefficient is shown in column B. The t statistics can help us 
determine the relative importance of each Variable in the Model. As a guide regarding 
useful predictors, look for t Values well below -2 or above +2. In our Model, the 
estimating equation, describing relationships among four variables are: 
IT Performance = 1.525+0.132*Structure +0.266*Maturity +0.068*Decision 
Environment 
The coefficient of variable. Decision environment is small, as is shown for the 
last five years pertaining to NIGC: H0.2 is not proved and hence rejected at 0.95 Level 
of Confidence. As a result, the IT Management Maturity has affect on IT 
Performance, also IT Management Decision Environment have affected on IT 
Performance. 
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• Regression Analysis between IT Productivity (Dependent Variable) and 
Independent Variables: The Case of NIGC 
Our Research Design seeks to establish a statistically significant Linear 
Relationship between the IT Productivity as the dependent variable and IT Investment 
(dimensions. Type, Size, Role, Purpose, Importance, and Domain) being Independent 
Variables by a Multiple Regression Analysis. The details of the Regression and result 
are given below: 
This part of analysis is intended to test the following hypothesis: 
H0-3: Among the dimensions of IT Investment (namely. Type, Size, Role, Importance, 
and Purpose), IT Productivity is not affected by its Importance. 
Table 6.14 
Model Summary'' 
Model 
1 
R 
.7193 
R Square 
.516 
Adjusted 
R Square 
.501 
Std. Error of 
the Estimate 
.23301 
Durbin-W 
atson 
1.842 
a- Predictors: (Constant), Domain, Purpose, Importance, Size, Type, 
Role 
b- Dependent Variable: IT Productivity 
Table 6.14 shows that R Square in our model is 0.516, indicating that has 
relatively not too high Predictive Power but acceptable. The Durbin-Watson number's 
is also close to 2, it showing that the Autoregressive is too small. 
Table 6.15 
ANOV/t 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
10.728 
10.044 
20.772 
df 
6 
185 
191 
Mean Square 
1.788 
.054 
F 
32.934 
Sig. 
.OOOP 
a- Predictors: (Constant), Domain, Purpose, Importance, Size, Type, Role 
b- Dependent Variable: IT Productivity 
Sig= Significance 
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Table 6.15 summarizes the results of the Analysis of Variance. In our Model, 
the Residual is 10.044, which is relatively good. If the level of Significance Value of 
the F Statistic is small (smaller than say 0.05) then the Independent Variables do a 
good job, explaining the variation in the Dependent Variable, (which in our model is 
0.0). 
Table 6.16 
Coefficients? 
Mode! 
1 (Constant) 
Type 
Size 
Role 
Purpose 
Importance 
Domain 
Unstandardized 
Coefficients 
B 
.494 
.189 
2.762E-02 
.160 
.288 
1.541E-02 
.171 
Std. Error 
.168 
.028 
.031 
.049 
.045 
.027 
.035 
Standardized 
Coefficients 
Beta 
.382 
.051 
.192 
,376 
.032 
.265 
t 
2.930 
6.745 
.893 
3.228 
6.323 
.578 
4.928 
Sig. 
.004 
.000 
.373 
.001 
.000 
.564 
.000 
a- Dependent Variable: IT Productivity 
Sig= Significance 
Table 6.16 above summarizes the results of the Analysis of Coefficients. In 
our Model, Size and Importance has Significance, which is greater than 0.05. Thus the 
estimating equation describing relationships among the five Variables is as under: 
IT Productivity = 0.494+0.189*Type +0.160*Role +0.288*Purpose +0.171*Domain 
• Regression Analysis between IT Productivity (Dependent Variable) and 
Intermediating Variables: NIGC 
This part of analysis is intended to test the following hypothesis: 
H0-4: Among the components of IT Management (namely, IT Management Structure, 
IT Management Maturity, and IT Management Decision Environment), IT 
Productivity is not affected by IT Management Maturity. 
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Table 6.17 
Model Summary'' 
Model 
1 
R 
.756^ 
R Square 
.571 
Adjusted 
R Square 
.564 
Std. Error of 
the Estimate 
.11636 
Durbin-W 
atson 
2.180 
a- Predictors: (Constant), Decision Environment, Maturity, Structure 
b- Dependent Variable: IT Productivity 
Table 6.17 gives the summary of our Model. R squared is the proportion of 
variation in the Dependent Variable, explained through the regression Model. The 
value of R squared range is between 0 to 1. Small values indicate that the Model does 
not fit the data well. In our Model, R Square is 0.571, indicating that it has relatively 
acceptable. 
Table 6.18 given below, summarizes the results of Analysis of Variance. In 
our Model, the Residual is 2.518, that is relatively good. If the level of Significance 
(Sig) Value of the F Statistic is small (smaller than say 0.05) then the Independent 
Variables do a good job, explaining the variation in the Dependent Variable (which in 
our Model is 0.0). 
Table 6.18 
ANOV/f 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
3.356 
2.518 
5.875 
df 
3 
186 
189 
Mean Square 
1.119 
.014 
F 
82,636 
Sig. 
.000^ 
a- Predictors: (Constant), Decision Environment, Maturity, Structure 
b- Dependent Variable: IT Productivity 
Sig= Significance 
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Table 6.19 
Coefficient^ 
IVIodel 
1 (Constant) 
Structure 
Maturity 
Decision Environment 
Unstandardized 
Coefficients 
B 
1.788 
2.936E-02 
.193 
.206 
Std. Error 
.073 
.025 
.024 
.025 
Standardized 
Coefficients 
Beta 
.068 
.446 
.438 
t 
24.343 
1.179 
8.115 
8.157 
Sig. 
000 
240 
000 
000 
a- Dependent Variable: IT Productivity 
Sig= Significance 
Table 6.19 summarizes the results of the Analysis of Coefficients. In our 
Model, the Coefficient is shown in column B. The t statistics can help us determine 
the relative importance of each variable in the Model. As a guide regarding useful 
predictors, we have to look for t values well below -2 or above +2. We have given the 
estimating equation, describing relationships among the three variables, as under: 
IT Productivity = 1.788+ 0.193*Maturity +0.206*Decision Environment 
The Coefficients of Variable, Structure, is small as it found in the NIGC 
during the last five years. Ho^ is not proved and hence rejected at 0.95 level of 
confidence. As a result, the IT Management Maturity has affect on IT Productivity. 
• Correlation Analysis between Intervening Variables (Organizational 
Variables, and Environmental Variables) and other Variables (IT 
Performance, IT Investment, IT Management, and IT Productivity) in NIGC 
This part of analysis is intended to test the following hypothesis: 
Ho-s: There is no relationship between Intervening Variables and others (namely, IT 
Performance, IT Productivity, IT Investment, and IT Management) 
To study, the relationship between intervening variables and other variables, 
we calculated the Correlation Coefficient between the Variables. The results are 
presented in table No 6.20 on next page: 
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Table 6.20 
Correlations 
ITI 
ITM 
OV 
EV 
ITPR 
ITPE 
Pearson Correlation 
SIg. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
ITI 
1 
200 
.777" 
.000 
200 
.198" 
.005 
200 
-.146* 
.039 
200 
.484" 
.000 
200 
.773" 
.000 
200 
ITM 
1 
200 
.364" 
.000 
200 
-.369" 
.000 
200 
.572" 
.000 
200 
.864" 
.000 
200 
OV 
1 
200 
-.123 
.083 
200 
.155* 
.028 
200 
.423" 
.000 
200 
EV 
1 
200 
-.312" 
.000 
200 
-.365" 
.000 
200 
ITPR 
1 
200 
.512" 
.000 
200 
ITPE 
1 
200 
**• Correlation is significant at the 0.01 level (2-tailed). 
*• Correlation is significant at the 0.05 level (2-tailed). 
(ITI= IT Investment, ITM= IT Management, 0V= Organizational Variables. EV= 
Environmental Variables, ITPR= IT Productivity, ITPE= IT Performance) 
The Correlations Table, given above, displays Pearson Correlation 
Coefficients, Significance Values, and the number of cases with Non-missing Values. 
Pearson Correlation Coefficients assume that the data are normally distributed (we 
also checked this assumption for our data). The Pearson Correlation Coefficient is a 
measure of Linear Association between the two Variables. The values of the 
Correlation Coefficient range from -1 to 1. The sign of the Correlation Coefficient 
indicates the Direction of the Relationship (Positive or Negative). The Absolute Value 
of the Correlation Coefficient indicates the Strength, with larger Absolute Values 
indicating Stronger Relationships. The Correlation Coefficients on the main diagonal 
are always 1.0, because each variable has a Perfect Positive Linear relationship with 
itself Correlations above the main diagonal are a mirror image of those below. The 
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Table depicts the computation of Correlation between the dimensions of Intervening 
Variables, IT Performance, IT Management, IT Investment and IT productivity. The 
Correlations corresponding to Organizational Variables, IT Management, IT 
Investment and IT Performance have been found to be Significant at 0.01 Level of 
Significance. The Correlations corresponding to Environmental Variables, IT 
Management, IT Performance, IT Productivity and IT Investment have been found to 
be Significant at 0.01 and 0.05 levels of Significance negatively. This research shows 
that in NIGC there exists no relationship between Organizational Variables and 
Environmental Variables. However, Organizational Variables have Positive 
Relationship with other variables. Nevertheless, Environmental Variables have 
Negative Relationship with others. So the Hypothesis (H0-5) that there is no 
relationship between Intervening Variables and others (namely, IT Performance, IT 
Productivity, IT Investment, and IT Management), does not hold true. Therefore, it is 
rejected as per our analysis, given above. 
• Correlation Analysis between Intermediating Variables (IT Management) 
and IT Performance & IT Investment in the NIGC 
This part of our analysis is intended to test the following hypothesis: 
Ho^: IT Management does not mediate the relationship between IT Investment and IT 
Performance. 
Before, entering into discussion about the hypothesis we will analyze the use 
of the partial correlation. We used the Partial Correlations procedure to compute 
Partial Correlation Coefficients while controlling for the effects of one or more 
additional variables, describes the Linear Relationship between the two variables. 
Correlations are measures of Linear Association. Two variables can be perfectly 
related. But if the relationship is not Linear, a Correlation Coefficient is not an 
appropriate step for measuring their association. The Partial Correlations procedure 
assumes that each pair of variables is a Bivariate Normal. In our research, we 
considered that IT Management is a controlling variable. We used the Bivariatr 
Correlation (table 6. 21 on next page) and partial correlation for comparing the role of 
control Variable. 
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Table 6.21 
Correlations 
IT Investment Pearson Correlation 
Sig. (2-tailed) 
N 
IT performance Pearson Correlation 
Sig. (2-tailed) 
N 
IT Investment 
1 
200 
.773" 
.000 
200 
IT 
performance 
.773" 
.000 
200 
1 
200 
**• Correlation is significant at the 0.01 level (2-tailed). 
Table 6.21 depicts the computation of Correlation between the dimensions of 
IT Performance and IT Investment. The correlations have been found to be significant 
at 0.01 level of Significance. If the level of Significance value is very small (less than 
0.05) then the Correlation is Significant and the two variables are Linearly related (for 
our Model it is 0.00). An ordinary Correlation reveals a Significant Correlation 
Coefficient (0.773) at the 0.01 level. However, when we take into effect (or control 
for) an IT Management, IT Investment, IT Performance, are no longer found 
significantly correlated. The Correlation Coefficient drops to 0.3225 (with a p value 
ofO.OOO, table 6.22). 
Table 6.22 
Partial Correlation Coefficient, Controlling for IT Management in NIGC 
Particulars 
IT Investment 
IT Performance 
IT Investment 
1 
0.3225 
(197) 
P=000 
IT Perfonnanee 
0.3225 
(197) 
P=000 
1 
(Coefficient / (D.F.) / 2-tailed Significance) 
Ho.6 is not proved and is, therefore rejected at 0.95 level of confidence. As a 
result, the IT Management mediates the relation between IT Investment and IT 
Performance. 
Chapter 6 173 
Data Analysis & Interpretations 
6.4 Analysis Concerning ONGC (India) 
As the analyses for ONGC (India) will be same a for the NIGC, we will use 
the same statistical software and will apply the same statistical tests. Nevertheless, the 
data will be different. 
• Regression Analysis Concerning IT Performance (Dependent Variable) and 
Independent Variables Pertaining to ONGC 
Research design seeks to establish a statistically significant Linear relationship 
between IT performance as the Dependent variable and IT investment (dimensions: 
include Type, Size, Role, Purpose, Importance, and Domain) as the independent 
variables through Multiple Regression Analysis. The details of the Regression and its 
result are given below: 
Data: The Dependent and Independent Variables should be quantitative. Categorical 
Variables, such as religion, major field of study, or region of residence, need to be 
recoded to Binary (dummy) Variables or other types of Contrast Variables. 
Assumptions: For each value of the Independent Variable, the distribution of the 
Dependent Variable must be normal. The Variance of the distribution of the 
Dependent Variable should be constant for all values of the Independent Variable. 
The relationship between the Dependent Variable and each Independent Variable 
should be Linear, and all observations should be independent (we have checked all 
assumptions for our data). 
In this part of our analysis, we intend to test the following hypothesis: 
Ho-?: Among the dimension of IT Investment (namely. Type, Size, Role, Importance, 
and Purpose) IT Performance is not affected by the Role, assigned to IT 
Table 6.23 
Model Summary '' 
Model 
1 
R 
.802 3 
R Square 
.644 
Adjusted 
R Square 
.632 
Std. Error of 
the Estimate 
.16884 
Durbin-W 
atson 
1.989 
a- Predictors: (Constant), Domain, Purpose, Importance, Type, Size, 
Role 
b. Dependent Variable: IT Performance 
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Table 6.23 on page 174, displays R, R squared, adjusted R Squared, and the 
Standard Error. The Multiple Correlation Coefficients is the Correlation between the 
observed and predicted values of the Dependent Variable. The values of R for the 
Models produced through the Regression procedure range from 0 to 1. Larger values 
of R indicate stronger relationships. R Squared is the proportion of variation in the 
Dependent Variable, explained by the Regression Model. The values of R Squared 
range from 0 to 1. Small values indicate that the Model does not fit the data well. The 
sample R Squared tends to optimistically estimate how well the models fit the 
population. Adjusted R squared attempts to correct R squared to more closely reflect 
the goodness of fit of the Model in the population. In our Model R Square is 0.644, 
indicating that it has relatively high predictive power. 
Table 6.24 
ANOVA" 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
9.426 
5.217 
14.643 
df 
6 
183 
189 
Mean Square 
1.571 
.029 
F 
55.104 
Sig. 
.000^ 
a- Predictors: (Constant), Domain, Purpose, Importance, Type, Size, Role 
b- Dependent Variable: IT Performance 
Sig= Significance 
Table 6.24 gives summary of the results of Analysis of Variance. The sum of 
Squares, Degrees of Freedom, and Mean Square are displayed for two sources of 
variation, Regression and Residual. The output for Regression displays information 
about the variation, accounted for by our Model. The Residual output displays 
information about the variation that is not accounted for by our Model. Very high 
residual Sum of Squares indicates that the Model fails to explain a number of the 
variations in Dependent Variable, while we may want to look for additional factors 
that help account for a higher proportion of the Variation in the Dependent Variables. 
Due to the Residual in our Model being 5.217, we can say that h is relatively good. If 
the level of Significance value of the F Statistic is small (smaller than say 0.05) the 
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Independent Variables do a good job, explaining the variation in the Dependent 
Variable (in our model it is 0.0). 
Table 6.25 
Coefficients^ 
Model 
1 (Constant) 
Type 
Size 
Role 
Purpose 
Importance 
Domain 
Unstandardized 
Coefficients 
B 
.836 
.154 
.128 
9.515E-02 
9.057E-02 
4.338E-02 
.165 
Std. Error 
.116 
.020 
.023 
.036 
.030 
.020 
.027 
Standardized 
Coefficients 
Beta 
.383 
.282 
.143 
.146 
.111 
.287 
t 
7.229 
7.893 
5.491 
2.663 
2.973 
2.128 
6.171 
Siq. 
.000 
.000 
.000 
.008 
.003 
.035 
.000 
a- Dependent Variable: IT Performance 
Table 6.25 summarizes the results of the Analysis of Coefficients. The 
Unstandardized Coefficients are the Coefficients of the estimated Regression Model. 
In our Model, the Coefficient is shown in column B. The t Statistics can help us 
determine the relative importance of each variable in the Model. As a guide regarding 
useful predictors, we may look for t values well below -2 or above +2. In our Model, 
the Importance and Role of IT which have very small Coefficients. Thus, the 
estimating equation describing relationships among seven variables are: 
IT Performance = 0.836 +0.154*Type +0.l28*Size +0.095*Role +0.091*Purpose 
+0.165*Domain +0.043 *Importance 
The effect of Importance, Purpose and Role Variables do not stand high in IT 
Performance, in ONGC during the last five years. Therefore Ho-? is not proved, and 
hence rejected at 0.95 level of confidence. 
• Regression Analysis between IT Performance (Dependent Variable) and 
Intermediating Variables: ONGC 
Our research design seeks to study the statistically significant Linear 
relationship between the IT Performance as the Dependent Variable and IT 
Management (components: being IT Management Structure, IT Management 
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Maturity, and IT Investment Decision Environment) as Independent Variables 
through Multiple Regression Analysis. 
This part of analysis is intended to test the following hypothesis: 
Ho-g: Among the components of IT Management (namely, IT Management Structure, 
IT Management Maturity, and IT Management Decision Environment), IT 
Performance is not affected by IT Management Maturity. 
Table 6.26 
Model Summary ^ 
Model 
1 
R 
.776^ 
R Square 
.602 
Adjusted 
R Square 
.596 
Std. Error of 
the Estimate 
.13839 
Durbin-W 
atson 
1.922 
3- Predictors: (Constant), Decision Environment, Structure, Maturity 
b- Dependent Variable: IT Performance 
As shown by the Table 6.26 above the summary in our Model. R Squared is 
the proportion of variation in the Dependent Variable, explained through the 
Regression Model. The values of R Squared range between 0 to 1. Small values 
indicate that the Model does not fit the data well. In our Model, R Square is 0.602, 
indicating that it has relatively acceptable. 
Table 6.27 
ANOV/sP 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
5.593 
3.696 
9.289 
df 
3 
193 
196 
Mean Square 
1.864 
.019 
F 
97.351 
Sig. 
0003 
a- Predictors: (Constant), Decision Environment, Structure, Maturity 
b- Dependent Variable: IT Performance 
Table 6.27 summarizes the results of Analysis of Variance. The Sum of 
Squares, Degrees of Freedom, and Mean Square are displayed for two Sources of 
Variation namely. Regression and Residual. The Output for Regression displays 
information about the variation, accounted for in our Model. The Output for Residual 
displays information about the Variation it is not accounted for by our Model. Very 
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high Residual Sum of Squares indicates that the Model fails to explain a number of 
the variations in the Dependent Variable. However, we may want to look for 
additional factors that help account for a higher proportion of the variation in the 
Dependent Variable but in our Model, the Residual is 3.696, thus that is relatively 
good. If the level of Significance Value of the F Statistic is small (smaller than say 
0.05) the Independent Variables do a good job, explaining the variation in Dependent 
Variable (in our Model it is 0.0). 
Table 6.28 
Coefficient^ 
Model 
1 (Constant) 
Structure 
Maturity 
Decision Environmeni 
Unstandardized 
Coefficients 
B 
1.352 
.146 
.237 
.156 
Std. Error 
.083 
.031 
.029 
.021 
Standardized 
Coefficients 
Beta 
.259 
.449 
.342 
t 
16.306 
4.749 
8.187 
7.365 
Sig. 
.000 
.000 
.000 
.000 
3' Dependent Variable: IT Performance 
Table 6.28 gives summary of results of the analysis of Coefficients. As such, 
the estimating equation describing relationships among the four variables are: 
IT Performance = 1.352+0.146*Structure +0.237*Maturity +0.156*Decision 
Environment 
Therefore, Ho-g is not proved and hence it is rejected at 0.95 level of 
confidence. As a result, the IT Management Maturity has effect on IT Performance. 
• Regression Analysis between IT Productivity (Dependent Variable) and 
Independent Variables: ONGC 
Our research design seeks to establish a statistically significant Linear 
relationship between the IT Productivity as Dependent Variable and IT Investment 
(dimension include. Type, Size, Role, Purpose, Importance, and Domain) as 
Independent Variables through a Multiple Regression Analysis. The details of the 
regression and result are given below: 
This part of analysis is intended to test the following hypothesis: 
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H0-9: Among the dimension of IT Investment (namely. Type, Size, Role, Importance, 
and Purpose) IT Productivity is not affected by its Role. 
Table 6.29 
Model Summary '' 
Model 
1 
R 
.780^ 
R Square 
.608 
Adjusted 
R Square 
.596 
Std. Error of 
the Estimate 
.19367 
Durbin-W 
atson 
1.825 
a- Predictors: (Constant), Domain, Purpose, importance, Size, Type, 
Role 
b. Dependent Variable: IT Productivity 
Data given in Table 6.29 show that in our Model R Square is 0.608, indicating 
that it has relatively high Predictive Power. The Durbin-Watson number's also close 
to 2, this shows Autoregressive is too small. 
Table 6.30 
ANOVA" 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
10.782 
6.939 
17.720 
df 
6 
185 
191 
Mean Square 
1.797 
.038 
F 
47.910 
Sig. 
.000^ 
a- Predictors: (Constant), Domain, Purpose, Importance, Size, Type, Role 
b- Dependent Variable: IT Productivity 
Table 6.30 given above summarizes the results of Analysis of variance. In our 
Model, the Residual is 6.939, which is relatively good. If the level of Significance 
Value of the F Statistic is small (smaller than say 0.05), the Independent Variables do 
a good job, explaining the Variation in the Dependent Variable (in our model it is 
0.0). 
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Table 6.31 
Coefficients' 
Model 
1 (Constant) 
Type 
Size 
Role 
Purpose 
Importance 
Domain 
Unstandardized 
Coefficients 
B 
.504 
.137 
.102 
.209 
.296 
-2.00E-02 
.117 
Std. Error 
.140 
.023 
.026 
.041 
.038 
.022 
.029 
Standardized 
Coefficients 
Beta 
.301 
.205 
.273 
.419 
-.045 
.197 
t 
3.597 
5.897 
3.977 
5.083 
7.822 
-.901 
4.069 
Sig. 
000 
000 
000 
000 
000 
369 
.000 
a- Dependent Variable: IT Productivity 
In Table No. 6.31 we have given summarizes the results of the Analysis of 
Coefficients. In our Model, Importance and Size have minimum effects on IT 
productivity; thus the estimating equation, describing relationships among six 
variables, are: 
IT Productivity = 0.504 +0.137*Type +0.102*Size +0.209*Role +0.296*Purpose 
+0.117*Domain 
The Coefficients of Variables, such as Size and Importance, are small, as is 
evident. In the last five years, investment in IT by the ONGC the relative to total 
capital has not been very considerable. Nevertheless, H0-9 is not proved and hence it is 
rejected at 0.95 Level of confidence. As a result, the Role of IT Investment has its 
effect on IT Productivity. 
• Regression Analysis between IT Productivity (Dependent Variable) and 
Intermediating Variables; ONGC 
This part of our analysis is intended to test the following hypothesis: 
Ho-10: Among the components of IT Management (namely, IT Management Structure, 
IT Management Maturity, and IT Management Decision Environment), IT 
Productivity is not affected by IT Management Maturity. 
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Table 6.32 
Model Summary'' 
Model 
1 
R 
.650^ 
R Square 
.423 
Adjusted 
R Square 
.414 
Std. Error of 
the Estimate 
.24526 
Durbin-W 
atson 
1,831 
a- Predictors: (Constant), Decision Environment, Structure, Maturity 
b- Dependent Variable: IT Productivity 
As is evident by the data given in Table 6.32, our Model summary R squared 
is the proportion of variation in the Dependent Variable, explained through the 
Regression Model. The values of R Squared range from 0 to 1. Small values indicate 
that the Model does not fit the data well. In our Model R Square is 0.423, thus 
indicating that is has relatively acceptable. 
Table 6.33 
ANOV/f 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
8.508 
11.609 
20.117 
df 
3 
193 
196 
Mean Square 
2.836 
.060 
F 
47.146 
Sig. 
.000^ 
a- Predictors: (Constant), Decision Environment, Structure, Maturity 
b- Dependent Variable: IT Productivity 
Table 6.33 summarizes the results of the Analysis of Variance. In our Model, 
the Residual is 11.609 which is relatively good. If the level of Significance Value of 
the F Statistic is small (smaller than say 0.05), the Independent Variables do a good 
job, explaining the variation in the Dependent Variable (this in our Model is 0.0). 
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Table 6.34 
Coefficients 
Model 
1 (Constant) 
Structure 
Maturity 
Decision Environmeni 
Unstandardized 
Coefficients 
B 
1.631 
-6.95E-02 
.109 
.421 
Std. Error 
.147 
.055. 
.051 
.038 
Standardized 
Coefficients 
Beta 
-.083 
.140 
.627 
t 
11.098 
-1.271 
2.122 
11.218 
Sig. 
.000 
.205 
.035 
.000 
a- Dependent Variable: IT Productivity 
Table No. 6.34 summarizes the results of the analysis of Coefficients. In our 
Model, the Coefficient is given Column B. The t Statistics can help us determine the 
relative importance of each variable in the Model. As a guide regarding useful 
predictors, we can look for t values which are well below -2 or above +2. The 
estimating equation describing relationships among the three variables are: 
IT Productivity = 1.631 +0.109*Maturity+0.421 *Decision Environment 
In the above equation, the Coefficients of Variable such as Structure is small 
as is shown in last five years. Ho-io is not proved and hence rejected at 0.95 level of 
confidence. As a result, it is found that IT Management Maturity has affects IT 
Productivity. 
• Correlation Analysis between Intervening Variables (Organizational 
Variables, and Environmental Variables) and Other Variables (IT 
Performance, IT Investment, IT Productivity, and IT Management): ONGC 
This part of our analysis is intended to test the following hypothesis: 
Ho-n: There is no relationship between Intervening Variables and other variables 
(namely, IT Performance, IT Productivity, IT Investment, and IT Management) 
For studying the relationship between Intervening Variables and other 
variables Correlation Coefficient between variables were calculated. The results are 
presented in the Table given on next page. 
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Table 6.35 
Correlations 
ITI 
ITM 
OV 
EV 
ITPR 
ITPE 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-taiied) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
Pearson Correlation 
Sig. (2-tailed) 
N 
ITI 
1 
200 
.768** 
.000 
200 
.257** 
.000 
200 
-.282** 
.000 
200 
.474** 
,000 
200 
.800** 
.000 
200 
ITM 
1 
200 
.403** 
.000 
200 
-.183** 
.009 
200 
.470** 
.000 
200 
.881** 
.000 
200 
OV 
1 
200 
.009 
.901 
200 
.301** 
.000 
200 
.386** 
.000 
200 
EV 
1 
200 
-.141* 
.047 
200 
-.181* 
.010 
200 
ITPR 
1 
200 
.414** 
.000 
200 
ITPE 
1 
200 
**• Correlation is significant at the 0.01 level (2-tailed). 
*• Correlation is significant at the 0.05 level (2-tailed). 
(ITI= IT Investment, ITM= IT .Management, 0V= Organizational Variables, EV= 
Environmental Variables, ITPR= IT Productivity, ITPE= IT Performance) 
The Table displays Pearson Correlation Coefficients, Significance Values, and the 
Number of Cases with Non-missing Values. Pearson Correlation Coefficients assume 
that the data are normally distributed (we also checked this assumption for our data 
found it satisfactory). The Pearson Correlation Coefficient is a measure of Linear 
association between the two variables. The values of the Correlation Coefficient range 
between -1 to 1. The sign of the Correlation Coefficient indicates the direction of the 
relationship (positive or negative). The absolute value of the Correlation Coefficient 
indicates the strength, with larger absolute values indicating stronger relationships. 
The Correlation Coefficients on the main diagonal are always 1.0, because each 
variable has a perfect Positive Linear relationship. Correlations above the main 
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diagonal are a mirror image of those below. The table depicts the computation of 
correlation between the dimensions of Intervening variables, and IT Performance. IT 
Management, IT Investment and IT Productivity. 
The Correlations corresponding to Organizational Variables, IT Management, 
IT Investment, IT Productivity and IT Performance have been found to be significant 
at 0.01 level of significance, through these are found the correlation corresponding to 
Environmental Variables with other variables has significant at 0.01 and 0.05 level, 
of significance negatively. This research shows that in the ONGC there is no 
relationship between Organizational Variables and Environmental Variables. Further, 
Organizational Variables have been found to have positive relationship with other 
variables. Nevertheless, Environmental Variables have negative relationship with 
others. So the Hypothesis (Ho-n) that there is no relationship between Intervening 
Variables and other Variables (namely, IT Performance, IT Productivity, IT 
Investment, and IT Management), does not hold true. Therefore, it is rejected as per 
our analysis, given above. 
• Correlation Analysis between Intermediating Variables (IT Management) 
and IT Performance & IT Investment: ONGC 
This part of analysis is intended to test the following hypothesis: 
Ho-12: IT Management does not mediate the relation between IT Investment and IT 
Performance. 
For discussing the above hypothesis objectively we use Partial Correlation. 
The Partial Correlations procedure computes Partial Correlation Coefficients that 
describe the Linear relationship between the two variables, while controlling the 
effects of one or more additional variables. Correlations are a measure of Linear 
association. The two variables can be perfectly related, if the relationship is not 
Linear, a Correlation Coefficient is not an appropriate statistic for measuring their 
association. The Partial Correlations procedure assumes that each pair of variables is 
Bivariate Normal. In our research, we considered IT Management as a controlling 
variable and we used the Bivariatr correlation (Table 6.36 on next page) and partial 
correlation to compare the role of Control Variable. 
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Table 6.36 
Correlations 
IT Investment Pearson Correlation 
Sig. (2-tailed) 
N 
IT Pearson Correlation 
Performance sig. (2-tailed) 
N 
IT Investment 
1 
200 
.800** 
.000 
200 
IT 
Performance 
.800** 
.000 
200 
1 
200 
**• Correlation is significant at the 0.01 level (2-tailed). 
Table 6.36 depicts the computation of correlation between the dimensions of 
IT Performance and IT Investment. The Correlations have been found to be 
Significant at 0.01 level of significance. If the level of significance value is very small 
(less than 0.05), the Correlation is found significant, and the two variables are linearly 
related (for our model it is 0.00). An ordinary Correlation reveals a Significant 
Correlation Coefficient (0.800) at the 0.01 level. However, when we take into effect 
(or control for) an IT management, IT Investment, and IT Performance, are no longer 
Significantly Correlated. The Correlation Coefficient drops to 0.4069 with a p value 
of 0.000. (See Table No. 6.37). 
Table 6.37 
Partial Correlation Coefficient, Controlling for IT Management in ONGC 
Particulars 
IT Investment 
IT Performance 
IT Investment 
1 
0.4069 
(197) 
P=000 
IT Performance 
0.4069 
(197) 
P=000 
1 
(Coefficient / (D.F.) / 2-tailed Significance) 
So, Ho-12 is not proved, and hence it is rejected at 0.95 level of confidence. As 
a result, it is inferred that the IT Management mediates the relation between IT 
Investment and IT Performance. 
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6.5 Comparisons and Analysis between the NIGC and ONGC 
One of the contributions of this study is an in-depth comparative look at two 
of the world's large organizations and their strategic investment in and uses of 
information technology, particularly in the area of global distribution. In each of the 
organizations studied, IT department represented one of the largest corporate 
departments, both in terms of staff, size and budgetary provisions. The two 
organizations in this Study are known for their leadership roles in the industry and for 
their successful implementation—and sometimes pioneering applications—of 
information technology, particularly in the areas of productions processing and global 
distribution. 
Considering the competition within the same industry, using similar 
approaches to evaluate and prioritizing their IT needs, and following comparable 
processes for decision-making, these organizations namely ONGC and NIGC, exhibit 
many differences in their strategies, objectives, and future outlooks, not to mention 
their current industry positioning, experiential levels, IT Portfolios, and mastery of IT. 
They also demonstrate different strengths, levels of organizational maturity, 
organizational structures, size, and product/service offerings. All the two seem to 
agree that IT can lead to competitive advantage, but not through the IT itself Instead, 
the competitive advantage comes from what the IT enables and how the organizations 
use the technology! 
Everyone agrees that the future competition will be based among other things 
on knowledge and strong customer relationships. As such, each of these two 
organizations is working to create a knowledge infrastructure through networking, 
data warehousing, data mining, and better guest profiling. Table 6.38, gives on 
account of different evaluation and decision-making criteria and priorities, observed 
within each. These helps explain variations in IT spending and its needs. 
Chapter 6 \ 86 
Data Analysis & Interpretations 
Table 6.38 
Comparative Account of ONGC and NIGC 
IT Priorities 
and Business 
Strategy 
Drivers 
ONGC 
• Data/Knowledge 
Management: 
Collection, Dissemination, 
Analysis, and Reporting 
• Property-Level IT 
Infrastructure and Core 
Technologies 
• Company Performance 
through 
Increased Revenue, 
Decreased 
Costs, and Organizational 
Efficiencies 
• Organizational 
Turnaround: 
Triage and Remediation 
• Company Growth 
• Electronic Commerce 
• Usability/Ease-of-Use 
NIGC 
• Marketing with IT 
• Use of IT to Differentiate 
and Leverage Business 
• Data/Knowledge 
Management: 
Collection, Dissemination, 
Analysis, and Reporting 
• customer Satisfaction 
Organizational 
Performance through 
Increased Revenue, 
Decreased 
Costs, and Organizational 
Efficiencies 
• Flexibility and Business 
Agility 
• Organizational Growth 
Source: Interviews with IT Project Manager 
This part of analysis is intended to test the following hypothesis: 
H0.13: There is no significant difference between Performance of IT Investment both 
in NIGC and ONGC. 
Ho c=:> Hi = H2 
Differences between Groups of Cases. We can calculate differences between the 
pairs of groups, defined by a 'Grouping Variable'. For this purpose, we used the 
Compare Mean/ Independent Sample t-test in SPSS. 
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Table 6.39 
Showing Comparison between Mean Score of IT Performance in ONGC and NIGC 
Organizations 
ONGC 
NIGC 
N 
200 
200 
Mean 
2.863 
2.601 
Std. 
Deviation 
.2832 
.3698 
t 
-7.96 
-
Bf 
398 
-
Sig. 
0.000 
-
Table 6.39 displays the Number of Cases, Mean Value, Standard Deviation, 
etc., for test the variable(s) within the categories, defined by the Grouping Variable. 
Since the Independent Samples T-Test procedure compares the two Group Means, it 
is useful to know the Mean Values. If the level of Significance Value for the Levene 
Test is high (typically greater that 0.05), the results reflect Equal Variances for both 
the groups. If the level of Significance Value for the Levene Test is low, the resuUs do 
not reflect equal variances for both the groups. 
A low level of Significance Value for the T- Test (typically less than 0.05) 
indicates that there is a significant difference between the two Group Means. If the 
Confidence Interval for the Mean Difference does not contain zero, this indicates that 
the difference is significant. If the level of Significance Value is high and the 
confidence interval for the Mean Difference gives zero, we cannot conclude that there 
is a significant difference between the two Group Means. 
On analyzing, the data given in Table No. 6.39, it is found that while the IT 
Performance score for ONGC is 2.863, for the NIGC it is 2.601, and the level of 
Significance Value in the Table is 0.000, it is thus that the Level of Significance is 
0.05, therefore, Ho-n: There is no significant difference between Performance of IT 
Investment in NIGC and ONGC, is rejected at the 0.95 Confidence Level. 
If we compare the Means of IT Performance between the both 
Organizations (ONGC = 2.863 and NIGC = 2.601) there is not much difference 
between the two Means. 
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H0.14: There is no significant difference between Productivity of IT Investment in 
NIGC and ONGC. 
Ho i=C> HI = Ji2 
Table 6.40 
Showing Comparison between mean Score of IT Productivity of ONGC and 
NIGC 
Organizations 
NIGC 
ONGC 
N 
200 
199 
Mean 
2.735 
2.905 
Std. Deviation 
0.3832 
0.3250 
t 
-4.80 
-
Df 
397 
Sig. 
0.000 
i 
If the compare above Means of Independent-Sample T-test, the level of 
Significance Value for the Levene Test is low, we get the results that do no assume 
equal variances for both the groups. A low level of Significance Value for the t test 
(typically less than 0.05) indicates that there is a significant difference between the 
two Group Means. 
Analyzing, the data given in Table 6.40, we observe that the IT Productivity 
score for ONGC is 2.905 and for NIGC it is 2.735. The Significant Value in the Table 
is 0.000, significant at 0.05 Level of Significance. Therefore, H0.14: There is no 
significant difference between Productivity of IT Investment in NIGC and ONGC, is 
rejected at 0.95 Confidence Level. 
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7.1 Introduction 
In the last Chapter on Data Analysis and Interpretation, we have explained the 
data items involved in the Study and the scheme of Data Analysis. This was followed 
by presentation of results after testing the hypotheses pertaining to the two 
organizations. 
In this Chapter, we have given our amended Operational Model. Further to 
discuss about the role of IT Management in organizational Performance, we have 
compared the IT Role-Yesterday with IT Role-Today and Tomorrow in Gas industry. 
The purpose of the present comparative Study has been to find out the impact 
of IT Investment on Organizational Performance. The present analysis explores 
information technology's (IT) relationship to organizational performance by 
examining how IT affects Organizational Performance and Productivity. We found 
the various factors (like IT Investment, IT Management, Organizational Variables, 
and Environmental Variables) influencing IT Performance and IT Productivity in 
both, the NIGC (Iran) and ONGC (India). Keeping in view the major objectives of 
this Study, each group of variables was divided into dimensions and components to 
see the varied effect of each independent variable on Organizational Performance and 
Productivity. 
To find out the significance of mean difference between various comparative 
groups, NIGC and ONGC, 2 null hypotheses were formulated and each hypothesis 
was tested as per requirements of the Study by means of T-Test. To find out the effect 
of IT Investment (independent variable) and IT Management (intermediate variable) 
on IT Performance and IT productivity in NIGC and ONGC, 8 null hypotheses were 
formulated: Each of these was tested as per the requirements of the Study by 'multi-
regression'. To find out the relationship between intervening variables and IT 
Management, IT Performance, IT productivity and IT Investment in NIGC and 
ONGC, 4 null hypotheses were formulated and each hypothesis was tested as per 
requirements of the study by bivariate and partial correlation. The result of each 
hypothesis has been presented as under: 
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1.1 Results of Analyzing the Hypotheses 
Table 7.1 
Result After Testing the Hypotheses 
. No.H 
Ho-i 
Ho-2 
H0.3 
Ho^ 
H0.5 
Ho-6 
H0.7 
Ho-s 
Ho-9 
Ho-10 
Ho-ii 
Ho-12 
Ho-13 
Ho-H 
:; .'W;^ \ ^V;!;j:'''\" •H-ll'ftWiiliw/..^ -^'?^ ^^ ^^  
Among the dimension of IT Investment (namely, Type, Size, 
Role, Importance, and Purpose), IT Performance is not affected 
by its Importance (in NIGC). 
Among the components of IT Management (namely, IT 
Management Structure, IT Management Maturity, and IT 
Management Decision Environment), IT Performance is not 
affected by IT Management Maturity (in NIGC). 
Among the dimension of IT Investment (namely. Type, Size, 
Role, Importance, and Purpose), IT Productivity is not affected 
by Importance (in NIGC). 
Among the components of IT Management (namely, IT 
Management Structure, IT Management Maturity, and IT 
Management Decision Environment), IT Productivity is not 
affected by IT Management Maturity (in NIGC). 
There is no relationship between Intervening Variables and 
others (namely, IT Performance, IT Productivity, IT Investment, 
and IT Management), (in NIGC) 
IT Management does not mediate the relation between IT 
Investment and IT Performance,(in NIGC) 
Among the dimension of IT Investment (namely. Type, Size, 
Role, Importance, and Purpose) IT Performance is not affected 
by Role,(in ONGC) 
Among the components of IT Management (namely, IT 
Management Structure, IT Management Maturity, and IT 
Management Decision Environment) IT Performance is not 
affected by IT Management Maturity,(in ONGC) 
Among the dimension of IT Investment (namely. Type, Size, 
Role, Importance, and Purpose) IT Productivity is not affected 
by its Role, (in ONGC) 
Among the components of IT Management (namely, IT 
Management Structure, IT Management Maturity, and IT 
Management Decision Environment) IT Productivity is not 
affected by IT Management Maturity, (in ONGC) 
There is no relationship between Intervening Variables and 
others (namely, IT Performance, IT Productivity, IT Investment, 
and IT Management), (in ONGC) 
IT Management does not mediate the relation between IT 
Investment and IT Performance, (in ONGC) 
There is no significant difference between Performance of IT 
Investment n NIGC and ONGC both. 
There is no significant difference between Productivity of IT 
Investment in NIGC and ONGC both. 
f^ ^^ rtlte- - J i 
Accepted 
Rejected 
Accepted 
Rejected 
Rejected 
Rejected 
Rejected 
Rejected 
Rejected 
Rejected 
Rejected 
Rejected 
Rejected 
Rejected 
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The result of each hypothesis has been explained as follows: 
Ho-i: Among the dimension of IT Investment (namely, Type, Size, Role, Importance, 
and Purpose), IT Performance is not affected by Importance (in NIGC). 
The result in table 7.1 shows that Ho-i is accepted. IT Investment in this Study 
includes six dimensions namely the type, size, role, purpose, importance and domain. 
When we review basic function and coefficients of variables, the contribution of a 
given variable in term of the basic function is 'positive'. Thus, during the last five 
years, NIGC has mainly invested in Software, computers and networking hardware 
(type of IT Investment). Another variable in our Study, is size of IT Investment that 
also has positive Coefficient in our equation. Thus, during the last five years 
investment in IT relative to total capital investment in NIGC, has been considerable. 
The role of IT Investment also has been found to have a positive impact on 
Organizational Performance. This shows that in the last five years in NIGC 
investment on IT has been oriented toward supporting of Company strategy, 
departments and employees. The purpose of IT Investment has been found to have a 
positive impact on Organizational Performance: The interviewee with the NIGC 
officials and employees describes that in the last five years investment in IT has been 
made according to the purpose of automation of internal processes, provision of 
information to firm stakeholders and purpose of transformation of business. Between 
the dimensions of IT Investment, Domain of IT Investment, have a greater 
Coefficient. Therefore, in the last 5 years NIGC investment in IT has been centered on 
employee needs, on SBU needs and on inter-firm relational needs. The importance of 
top management's support in system success has been cited in many previous Studies 
(Feeny et al.. 1992; Brown and Vessey, 1999; Santos and Sussman, 2000; Hoogeveen 
and Oppelland, 2002; Basu et al..2002). but the interviewee with the NIGC, officials 
and employees describe that top management is not very supportive and committed to 
Importance of IT Investment. As such, investment in IT in the last five years has not 
been of high priority in NIGC Annual Investment Plans. However, most of the 
respondents agree with this fact, that Investment in IT has been successful 
strategically and tactically. Mahmood and Mann, (2005) have reported that the 
Positive relations were found between higher levels of IT investment and selected 
measures, representing organizational performance and productivity. Atrostic and 
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Ngueyn, ( 2005) reported that the Data of 30,000 US manufacturing plants reveal 
Positive and Significant relationship between Computer Networks and Plant Labor 
productivity. Therefore, investment in IT revamped business strategies and allowed 
the NIGC to adopt a stronger competitive posture and reduce business risks and 
increase benefits. 
Ho-z*. Among the components of IT management (namely, IT Management Structure, 
IT Management Maturity, and IT Management Decision Environment), IT 
Performance is not affected by IT Management Maturity (in NIGC). 
In so far as managers bear a major responsibility for action and performance 
within organizations, their roles in the context of new technology deserve scrutiny. 
Senior managers in particular are criticized for their lack of understanding of the links 
between technical and organizational issues, and for their emphasis on cost reduction. 
Decision-making may well be the most important ingredient in determining whether 
an organization succeeds or fails. As every decision is in fact subjective, many 
business leaders therefore, do not know where to start when attempting to improve the 
way they manage decisions. Without any structure in an organization's decision 
process, mistakes are likely to be repeated over and over again as the players change 
over time. It is crucial to understand how significant decisions are made and how a 
structured process can greatly improve outcomes. The result in Table 7.1 shows that 
Ho.2 is rejected. IT Management in this Study included three components, namely, IT 
Management Structure, IT Management Maturity and IT Management Decision 
Environment. When we review the basic function of variables, the contribution of a 
given variable in term of its basic function is positive. Thus, the management of IT 
assets in NIGC has not been fully structured (coefficient is 0.132) during the last five 
years. Also the management of IT assets in NIGC has not been very occasional. 
Nevertheless, in maturity the NIGC has been successful. The Regression Analysis 
show in the last five years that the management of IT assets in NIGC has not been 
fully done under a detailed Strategic Plan and Procedures (Coefficient is 0.068). 
Therefore, excellent Performance is open to all and is more related to Good 
Management than any other single factor. If the Management of IT assets are 
considerable, then NIGC will be successful in reducing the cost, increasing benefits 
with minimizing business risk. (Good and Stone, 2000), reported that if properly 
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managed, computer usage enriches individual marketer's productivity and. in turn, 
organization's performance. 
H0-3: Among the dimensions of IT Investment (namely. Type, Size, Role, Importance, 
and Purpose), IT Productivity is not affected by Importance (in NIGC). 
As we can observe from Table 6.16, (given in Chapter 6) IT productivity is 
affected at all levels of IT Investment except Importance and Size. The Indicators of 
Importance have been divided into Low, Moderate, High, and Very High, to help 
infer from the respondents whether IT has not been given adequate priority in the 
Annual Investment Plans of the NIGC. Importance of IT in any Company, is 
governed by the interest and commitment of the top management regarding the 
sponsorship of such investment. The sponsors, therefore, play a very important role in 
this regard. In case of NIGC, it is noticed that the commitment levels of the top 
management were moderate in nature. The Company however, acknowledges the fact 
that IT does have an important role to play as far as increase in Efficiency and 
Productivity is concerned. In addition, organizations are not successful in attending to 
the needs of the non-technical aspects of changing technology. It is widely felt that 
little consideration is given to these issues, perhaps because they are either not well 
understood, or their importance is under-estimated. Further, action in this area may be 
is under-resourced. In particular enough attention has not been given to the impact of 
new technology on Organizational Structures and Processes. 
HO-4: Among the components of IT Management (namely, IT Management Structure, 
IT Management Maturity, and IT Management Decision Environment), IT 
Productivity is not affected by IT Management Maturity (in NIGC). 
As can be observed, the data in Table 6.19 (chapter 6) indicate that IT 
Productivity is affected by variables such as Maturity, and Decision Environment. 
Nevertheless, the effect of structure has been found to be too less, showing that 
management of IT assets of the NIGC has not been fully structured; though the effect 
of'decision environment' is considerable. This shows that management of IT assets of 
the NIGC has been done in accordance written standards, and general guidelines, 
pertaining Management issues to pervade this area. 
Management acceptance of any evaluation methodology is important, and we 
believe that IT Management creates the relationship between IT productivity and 
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increasing Quality improvements, end-user satisfaction, and efficiency. The reason for 
delays in obtaining the benefits is explained in management failure to strategically 
leverage the full potential of IT, as also their failure to overcome resistance to change. 
When top management clearly supports technology, firm's performance is improved 
(Anderson and Segars, 2001). When top management fails to view IT as a catalyst of 
change, it can hinder or delay creation of IT assets (Santos and Sussman, 2000). Thus, 
management attitude toward IT can affect the organization's ability to obtain the 
benefits of IT investment (Hoogeveen and Oppelland, 2002; Santos and Sussman, 
2000). 
HO-5: There is no relationship between Intervening Variables and others (namely. IT 
Performance, IT Productivity, IT Investment, and IT Management), (In NIGC). 
As can observed by considering variables given in Table 5.4 (Chapter 5) the 
Intervening Variables have been divided into two dimensions (i) Organizational 
Variables, and (ii) Environmental Variables. Organizational Variables are positively 
associated with IT Management, IT Investment, IT performance and IT Productivity. 
Our study could not find a relationship between Organizational Variables and 
Environmental Variables. Interviewees in NIGC told that they resort to IT 
Applications viz., Enterprise-wide Systems or E-commerce. The positive relationship 
between Organizational Variables and other factors show that NIIGC has followed 
Cost Leadership Strategy, Quality Leadership Strategy, and has been managed in a 
centralized manner. Thus, organizational characteristics such as is structure must "Fit'" 
with contingencies (or context); whereas Contingency is any, variable that affects an 
organizational characteristic vis-a-vis organizational performance (Donaldson. 2001). 
As we can observe from Table 6.20, Environmental Variables are negatively 
associated with other factors this means (that) may be environment of the NIGC has 
been uncertain, conflicting, and interdependent. 
Our findings are consistent with the Contingency Theory of Organization 
(Drazin and van de Ven, 1985; Raymond, 1990; Bergeron and Raymond, 1995) and 
with the Complementarity Theory (Milgrom and Roberts, 1995; Barua et al., 1996; 
Laursen and Mahnke, 2000; lee, 2001). Applying these theories to IT Productivity and 
Performance, our research findings suggest that the complementary relationship exists 
between investment in IT and in non-IT Variables (viz.. Organizational and 
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Environmental Variables). Thus, improved performance cannot be expected from 
investment in IT alone, but put together with non-IT investment it yields results 
HO-6: IT Management does not mediate the relationship between IT Investment and 
IT Performance, (in NIGC). 
As we can observe from the Table 5.2 (Chapter 5), IT Management is divided 
to three components: (i) IT Management Structure, (ii) IT Management Maturity, and 
(iii) IT Management Decision Environment. We used the partial Correlation and 
controlling for IT Management to find that technology-led changes exist, addressing 
too narrow an agenda, and reflecting too technical an emphasis. However, 
management of this area is heavily criticized for lack of understanding of non-
technical aspects of change, for under-estimating the better investment and 
organizational issues, and for failing to act upon them. 
Cost reduction is the major motive for investing in IT. A number of methods 
and tools are in widespread use to support development and change in this area. But 
these are widely criticized for their strong technical orientation. Management issues 
pervade this area. In so far as managers bear a major responsibility for action and 
performance within organizations, their role in the context of new technology 
warrants scrutiny. Senior managers in particular are criticized for their lack of 
understanding of the links between technical and organizational issues, and for their 
emphasis on cost reduction. Table 6.21 (Chapter 6) depicts the computation of 
Correlation between the dimensions of IT Performance and IT Investment. The 
correlations have been found to be significant at 0.01 level of Significance. If the 
Significance Level is very small then the Correlation is Significant and the two 
variables are Linearly related. An ordinary Correlation reveals a Significant 
Correlation Coefficient (0.773) at the 0.01 level. However, when we take into effect 
(or control for) an IT Management, IT Investment, IT Performance, are no longer 
found significantly correlated. The Correlation Coefficient drops to 0.3225 (Table 
6.22, Chapter 6). Therefore, IT Management does mediate the relationship between IT 
Investment and IT Performance in NIGC. 
Bergeron and Raymond (1995) investigated 126 business firms to validate a 
model linking strategic orientation and strategic IT management to performance. They 
found that IT investment by itself provides no bottom line improvements. Therefore, 
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in order to increase performance, firms must adopt a stronger strategic IT 
Management (i.e., IS Positioning, Strategic Use of IS, New IT Applications. 
Architecture Planning, and Security etc.). In addition, performance of IT investment 
made by NIGC is moderate vis-a-vis their IT management capabilities. 
HO-7: Among the dimension of IT Investment (namely, Type, Size, Role, Importance, and 
Purpose) IT Performance is not affected by its Role (in ONGC): 
According to the findings HO-7 stands rejected. Thus, if investment in the ONGC in 
computers and networking is considerable and if investments in IT have been oriented 
towards supporting of departments and the overall strategy of the corporation, it will be 
succeed with regard to competition, financial outcome, and reduction of environmental and 
organizational risk. The effect of Importance, Purpose and Role Variables do not stand 
high in IT Performance, as is shown by the IT investment data in ONGC during the 
last five years, which was not accorded high priority in annual investment plan. 
Yardeni (2000) has reported that the IT in general and Internet specifically 
boost productivity, the research cited example of biotech in USA. 
HO-8: Among the components of IT Management (namely, IT Management Structure, IT 
Management Maturity, and IT Management Decision Environment), IT Performance is not 
affected by IT Management Maturity, (in ONGC) 
Here to our findings reject HO-8. Thus, management in the ONGC has to play very 
important role. Many interviewees stressed at the huge significance of investments in 
IT, the technical and organizational complexities inherent in this area, and the 
immense difficulties these create for managers in particular. However, they expressed 
that management of IT assets has been structured, responsive, planned and done by 
standards and procedures. These factors have effects on finance, competition, strategy 
of the organization. A wide range of motives were recorded for implementing new 
technology. The most common of these included cost reduction, increased output, 
improved quality and reliability, and innovations in products and processes. Most of 
the respondents expressed their concern about improving the competitiveness. The 
most common single reason focused on cost reduction. In many cases, it was also 
recognized that the new technologies open up and offer new opportunities, previously 
not available to any organization. 
HO-9: Among the dimension of IT Investment (namely, Type, Size, Role, Importance, and 
Purpose) IT Productivity is not affected by its Role, (in ONGC). 
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As per the outcome of the research, HO-9 is rejected. Thus, it shows that if in the 
ONGC investment in computers and networking, is considerable and if investment in IT has 
been oriented toward supporting the departments, and the organization's strategy, then it will 
be successful in adding to financial efficiency, effectiveness of strategy, competitiveness. 
Some of the interviewees expressed that: some businesses are often led by their IT 
people who have to justify their existence: Organizations may set out to achieve their 
business goals, but the changes get hijacked by the technologists. Further, whilst 
companies may espouse a strong business orientation, some of them do not 
necessarily work to pusses it. 
HO-10: Among the components of IT Management (namely, IT Management Structure, IT 
Management Maturity, and IT Management Decision Environment), IT Productivity is not 
affected by IT Management Maturity (in ONGC). 
The data analysis reveals that two of the components of IT Management affect 
IT Productivity, though it is not even and equal. Therefore, HO-10 is rejected. 
Most of our respondents stressed at the significance of IT Management 
Maturity and IT Management Decision Environment; these have become essential 
aspects of most businesses. This is expressed in a variety of ways: For example, the 
management of IT assets at the ONGC has been responsive, and planned (with a 
detailed strategic plan). Thus, it can function as the principal catalyst for improved 
competitiveness, increase in end user satisfaction, in the performance of new business 
activities, and also in the effectiveness of changed business activities. It is also 
recognized that IT Management represents, for many businesses, their major sources 
of opportunities and controlling costs and risks. 
HO-11: There is no relationship between Intervening Variables and others (namely, IT 
Performance, IT Productivity, IT Investment, and IT Management), (in the ONGC). 
As can be observed from the Table 5.4 (Chapter 5), the intervening variables 
have been divided into two dimensions: (i) Organizational Variables, and (ii) 
Environmental Variables. Organizational Variables are positively associated with IT 
Management, IT Investment, IT Performance and IT Productivity. Our Study did not 
find any relationship between Organizational Variables and Environmental Variables. 
ONGC consider top management's support for IT an important factor that can help 
lead the IT projects to succeed or fail. The corporation is applying in IT enterprise-
Chapter" 198 
Results and Discussion 
wide systems and E-commerce. The positive relationship between Organizational 
Variables and other factors show that ONGC follows Cost Leadership Strategy, 
Quality Leadership Strategy and has been managing in a centralized manner. As we 
can observed by looking to Table 6.35 ( Chapter 6), Environmental Variables is 
negatively associated with other factors this means that, maybe environment of the 
ONGC has been uncertain, conflict, munificence, and interdependence. 
Our findings are Consistent with the Contingency Theory of Organization 
(Drazin and van de Ven, 1985; Raymond, 1990; Bergeron and Raymond, 1995) and 
also with the Complementarity Theory (Milgrom and Roberts, 1995; Barua et al., 
1996; Laursen and Mahnke, 2000; lee, 2001). Applying these theories to IT 
Productivity and Performance Research, our research findings suggest that the 
complementary relationship exists between investment in IT and non-IT segments 
(viz., Organizational and Environmental Variables). Thus, improved performance 
cannot be expected from investments in IT alone, but the goal can be materialized 
together with investment in non-IT segment as well. In part, this reflects the fact that 
organizations and environments, within which IT investments take place, are 
themselves subject to change. In addition, people are rewarded for getting a new 
system 'on time'— and they can 'get it right' later (i.e., later versions). 
HO-12: IT Management does not mediate the relationship between IT Investment and IT 
Performance in ONGC. 
As we can observed from Table 5.2 (Chapter 5) indicate that IT Management 
has been divided to three components: (i) IT Management Structure, (ii) IT 
Management Maturity, and (iii) IT Management Decision Environment. We used the 
Partial Correlation and controlling for IT Management and found positive relationship 
between IT Management, IT Investment, and IT Performance. Therefore, IT 
Management does mediate the relationship between IT Investment and IT 
Performance in ONGC. 
HO-13: There is no significant difference between Performance of IT Investment in NIGC 
and ONGC: 
According to the outcome of the research, there is significant difference in the 
performance of IT Investment in NIGC and ONGC. Therefore HO-13 is also rejected. 
because the average performance of IT investment in ONGC is higher than that in 
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NIGC. One of the causes may be the type of IT Investment and Importance of IT 
investment. Regarding the impact of size of IT investment on organizational 
performance and productivity, the most common responses express that ONGCs 
absolute investment in IT during the last five years, has been considerable. Also, 
ONGCs investment in IT relative to total capital has been considerable during the 
period. The respondent commonly expressed that in the last five years the 
management of IT assets has been done according to written standards, general 
guidelines, and/or detailed strategic plan (Table. 6.28, Chapter 6). The Director of IT 
department in the NIGC believes that lack of attention to human and organizational 
aspects of IT is a major explanatory factor and is manifest in poor management 
generally, poor project management, poor articulation of users' requirements, 
inadequate attention to business needs and goals, and a failure to appropriately 
involve users (Table 6.13, Chapter 6). 
HO-14: There is no significant difference between Productivity of IT Investment at the NIGC 
and ONGC. 
As per the data analysis, there is significant difference between the NIGC and 
ONGC in productivity of IT investments. HO-14 therefore, stands rejected, because 
the average productivity of IT investment in ONGC is higher than that in NIGC. One 
of the causes may be the choice of IT investment avenues in accordance with priority 
and suitability. Regarding the impact of different types of IT investment on 
organizational performance and productivity, the most common responses indicated 
that in the last five years ONGC mainly invested in software, computer, and 
networking hardware, believing that investment in IT has accorded high priority in 
ONGCs annual investment plans, also keeping in view the purpose and role of IT 
investment. Most of the respondents believe that in the last five years in ONGC the 
investment in IT by the ONGC has been made keeping in view the purpose of 
providing information to the stakeholders, as also the vision to transform business. 
They also believed that in ONGC IT investment has been centered around the 
employees needs, corporation's needs, and also the inter-firm relational needs. 
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7.3. Amended Operational Model 
Based on the results of the study, the Operational Model for our Study as 
described in paragraph 5.2.4.5 in Chapter 5, gets amended, as is shown in figures 7.1 
and 7.2. 
• Operational Model for NIGC 
It is evident from the figure that IT Investment levels influence IT 
Performance and IT Productivity; though but Importance does not influence IT 
Performance and IT Productivity. IT Management creates relationship between IT 
Investment and IT Productivity and Performance. Organizational Variables levels are 
correlated with IT Management, IT Investment, IT Performance and Productivity. 
Organizational Variables do not influence Environmental Variables. Environmental 
Variables levels are correlated with IT Management, IT Investment, IT Performance 
and Productivity levels negatively. Likewise, Environmental Variables also do not 
Influence Organizational Variables. 
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Figure 7.1 
Amended Operational Model of the Study (NIGC) 
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• Operational Model for ONGC 
It is evident from the figure, given below that IT Investment levels influence 
the IT Performance and IT Productivity. IT Management creates a relationship between 
IT Investment and IT Productivity and Performance. Organizational Variables levels 
are correlated with IT Management, IT Investment, IT Performance and Productivity. 
Further, Organizational Variables do not influence Environmental Variables. 
Environmental Variables levels are correlated with IT Management, IT Investment, IT 
Performance and Productivity negatively. Environmental Variables do not influence 
Organizational Variables. 
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Figure 7.2 
Amended Operational Model of the Study (ONGC) 
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• Evidence of a Paradigm Shift 
Information technology is an important resource, vital to a firm's success. No 
longer it is be viewed simply for its support and utility roles, dominant in tactical 
applications for IT is increasingly playing a strategic role in organizations, where it 
either creates competitive advantage by reducing costs, decreasing input of labor, and 
improving productivity. It enables to create new business opportunities as well. 
Accordingly, attention is now being given to IT's ability to differentiate products and 
services, to create new product and service offerings, and to build and sustain core 
competencies. Evidence from this research suggests that attitudes and thinking 
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regarding the use of IT in the Gas industry are, also changing fast. This transformation 
in management thini<;ing is depicted in Figure 7.3. 
Under this new paradigm, Gas industry executives are positively changing their 
attitudes towards IT. Instead of being reactive to environmental changes and competitive 
thrusts, they are now looking to IT to create competitive advantage and achieve strategic 
positioning through preemptive actions. Executives in the two companies recognize that 
the basis of future competition will be 'knowledge' and 'Electronic Commerce'. Therefore, 
each of these organizations is investing heavily in these areas to create a capable 
infrastructure, to master the learning curve, and to position itself so as to capitalize on the 
promises of these technologies for winning over customers' loyalty and market share. 
Without question, IT can be value adding. However, to realize this value, the IT 
function must be well-aligned with the organization's overall strategic initiatives and 
those of each of the core disciplines, namely, marketing, finance, human resources, and 
operations. One must remember that it is not the technology alone that provides 
competitive advantage in a firm; but, rather how that technology is used in the 
organization and what that technology can deliver in future to achieve the competitive 
difference. One must also remember that there is a significant lead-time, associated with 
IT development and implementation. Therefore, the earlier IT can be brought in on a 
project, the greater will be the likelihood for the organization to achieve success from it. 
We hope that this study will help support Gas industry executives to plan IT 
strategies, their implementation and to evaluate their use. 
Figure 7.3 
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Conclusions, Suggestions and Scope for Future Study 
The results and analysis of the present study have been presented in the last 
two Chapters. In the present Chapter conclusions as drawn in light of our study have 
been given. Suggestions for the benefit of the ONGC's and NIGC's management vis-
a-vis IT Investment have also been given. On the basis of the literature review and the 
results of the current study, scope for further study has also been outlined. 
Accordingly this chapter is broadly divided into four Sections: Section 8.1 
gives conclusions; Section 8.2 highlights the suggestions, Section 8.3 gives 
limitations of the Study, and Section 8.4 puts forth the directions for future research 
8.1. Conclusions 
The results of this investigation have shown that the IT Performance and IT 
Productivity were affected by IT Investment in both the Organizations, namely, the 
ONGC and the NIGC. 
• Our findings record a partial support to our first research objective i.e., "To 
find out the relationship between IT Investment and Organizational Performance and 
Productivity in NIGC and ONGC, as also the difference in their Levels of 
Productivity and Performance, consequent upon Investment in IT". Our study 
indicates that the impact of IT Investment on Performance and Productivity has 
emerged positive under given conditions, because as evident, the impact is contingent 
on other factors, also, such as the amount invested in each category - Software, 
Hardware, Networking, Infrastructure, as well as the amount invested in other related 
categories which also increases Organizational Productivity - Organizational 
Variables and Environmental Variables. However, as indicated by our findings, the 
impact on Productivity and Performance is not uniform (vide HO-l,HO-3,HO-5 at 
NIGC, and H0-7,H0-9, HO-llat ONGC). The impact of amount invested in each 
category, is corelated with productivity and performance. 
Further, the findings are consistent with the Contingency Theory of 
organizations and also with the Complementarity Theory. In the context of IT 
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investments, the Contingency Theory suggests that interaction of investments in IT 
and non-IT avenues (viz., Organizational Variables, Environmental Variables and 
Management) explain the Organizational Productivity. Thus, the impact of IT 
investment on organizational productivity is contingent on one or more 
complementary factors, viz., investments in non-IT avenues. Thus, the impact of IT 
Investment on Organizational Productivity can be maximized when investments in IT 
and other factors viz.. Organizational Variables are considered in a coordinated 
manner and in the right direction. 
There is significant difference in the Levels of Productivity and Performance, 
consequent upon Investment in IT because the average Productivity and Performance 
of IT Investment in ONGC is higher than that in NIGC (HO-13, HO-14). The result 
has shown that the positive role of IT management in ONGC is one of the causes. 
• Our findings also support another of our research objective, i.e., "to develop a 
Conceptual Model to assess the role of IT Investment and Organizational 
Performance in NIGC (Iran) and ONGC (India) ". We investigated the variables 
related to "Intermediate and Intervening Variables" and "IT Use." (HO-2, HO-4 at 
NIGC, and HO-8, HO-10 at ONGC) From the data collection through the 
Questionnaire and our analysis and interpretation of these, we found that these 
Contextual Factors seem to be important factors, as they moderated the impact of IT 
Investments on Organizational Performance. Further, in drawing our Conceptual 
Model has drawn benefit from the Weill, (1992) Study. 
• According to the description of the organizations ( NIGC and ONGC), given 
in Chapter 6, our findings also satisfy our research objective, i.e., "To define the 
variables that best describes the main dimension of our Conceptual Model". After the 
interviews with Senior IT Project Managers in NIGC and ONGC respectively, we 
defined the dimension of Dependent and Independent Variables. IT Investment, 
based on Management Objectives, has been categorized into different types, as 
different types of IT Investments can make different impact on an organization's 
performance (Table 5.1 Chapter 5). Then, we have also checked and assessed the 
performance of systems, and also the technical challenges. For this purpose, we have 
defined dimensions of Dependent Variables (Table 5.3 Chapter 5). The hypothesized 
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framework, in its refined form, correlating IT Investments to Organizational 
Performance, proved to have strong statistical validity and reliability. It can thus serve 
as a theoretical framework for evaluating the relationship between IT Investments and 
Organizational Performance. This validated framework also permits us to revisit the 
'Productivity Paradox'. The results of the analyses support Brynjolfsson and Hitt's 
findings saying that Computer Capital and IS (Information Systems) Spending, 
contribute significantly to organizational-level revenues. This occurred in spite of 
using different analytical technique. 
• According to the data analyses (for NIGC and ONGC), given in Chapter 6, our 
findings also support research objective i.e., "To find out whether the Performance of 
IT Investments made by ONGC and NIGC, are moderated by their IT Management 
Capabilities". IT Management mediates the relationship between IT Investment and 
IT Performance ( HO-6 at NIGC and HO-12 at ONGC ). 
Thus, this research shows, that all Managerial Decisions, Structure, Systems, 
Procedure and Standards that will help develope IT Investments as productivity 
assets. 
8.2. Suggestions: 
Our findings lead us to offer some beneficial suggestions to mangers including 
the one that making additional investments in IT, may not always bring a higher 
organizational productivity. The managers, therefore, must identify the suitable level 
of IT investment for their organizations. 
When making IT investment decision, managers should also consider 
investments in other complementary factors, because the impact of IT investments 
on productivity is increased with investments in non-IT avenues as well. 
Managers in NIGC and ONGC should pay attention to promote 
improvements, viz., in the areas of education, the professions and their societies, 
national policy, and research and development. These are seen as supporting 'best 
practice' initiatives within organizations. 
IT allows information to be more accessible; and better information allows 
improvements to be made to systems and processes beyond that of sheer automation. 
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Thus, to estimate the value of a possible investment, there is need to estimate future 
increase in annual revenues, future decrease in yearly and in investment expenditures. 
Decreased costs come primarily from three sources - reduced labor costs in your 
production processes, reduced quality costs and reduced IT costs due to the replaced 
IT system. 
Checking the actual ROI achieved after the investment is a much easier task. 
Through the initial analysis, one can know the expected returns. Therefore, one knows 
where he should look to measure the actual returns. 
A balanced future, supported by increased energy (Gas) efficiency, immediate 
development of new resources, and flexibility in fuel choice, all necessarily needs use 
of advance information 
The following features were widely described, characterizing the 'best practice' in 
this area: 
• Successful organizations adopt an integrated approach to organizational and 
technical change. Issues relating to people, organizations and technical aspects 
are seen as inextricably linked. Any successful change requires their joint 
management. 
• Senior managers have a major role to play in the adoption of integrated 
approach, as outlined above, and in developing a strategic and long term 
approach to induce change. They must a well-knit work to ensure integration 
of business and technical goals. 
• Objectives must be set for changes in this area it reviewed and evaluated 
regularly; the process will build in presenting opportunities for learning, and 
continuous innovation. 
• Project managers are given responsibility for managing change and for 
incorporating human and organizational factors. They develop and use 
detailed implementation of benefit plans. 
• Active consideration is given to the way work is organized and jobs are 
designed-These will certainly need to be changed, as and when required, to 
improve effectiveness. 
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• Efforts are made within the organization to marlcet and sell the changes, and 
also the new systems and methods of working. 
• One must know that users are heavily involved in all stages of system 
development, implementation and use. 
• Users and all others should be educated and trained in the new methods of 
working. 
8.3 Limitations of the Study 
All out efforts were made during the Study to give the best in the given 
circumstances. However, in spite of the best efforts some limitations continue to 
remain due to the factors beyond our control, viz., limitations of time and financial 
resources, inadequate infrastructure and absence of any institutional support. Some of 
the limitations of the present Study are cited below: 
1- The present study was carried out on the basis of several items grouped under 
several main factors or dimensions for IT Investment and Organizational 
Performance. A more elaborate Study on the topic might have included still 
more number of items grouped under some more factors or dimensions in both 
the cases, which probably might have resulted into giving a better picture and 
analysis of the IT Investment and Organizational Performance of the two 
companies i.e. ONGC (India) and NIGC (Iran) under present study . 
2- This Study includes detailed study and analysis of only two companies and their 
sub companies. With more number of brought under companies in each category, 
would certainly have wider coverage in width and depth, giving better and finer 
result. 
3- And on the part of Iran IT industry, a series of Studies and more work in width 
and depth are required to chronicle the IT industry in Iran from its origin, 
growth, development, up to the present day, to help present a comprehensive 
view of Iranian IT industry and its contributions towards the development of 
world IT industry. 
4- The new concept of organizational performance needs to be tested with reference 
to larger number of Companies covering different types of industries to test it 
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comprehensively and understand its real worth. Management techniques like 
TQM and TPM, and quality circles and the likes, which probably have much 
wider applications and universal appeal have got all the features and possibilities 
to become universally acceptable. 
5- Difficulty in reaching to the respondents and then getting back the properly filled 
in questionnaires, has always been there. 
8.4. Scope for Future Study 
For future research, we need to design questionnaires that are helpful in 
quantitative analyses. Needless to say that we require free access to information that is 
obtained from qualitative approaches. 
Our study can be modified, using the questionnaires for IT investment and 
non-IT investment, and for industry structure variables separately, and also by making 
use of other techniques viz., interviews and observation induction to achieve more 
fruitful results. 
This study investigates what the two large, multinational Gas organizations do 
in practice, when evaluating and making IT investment decisions. Thus, this study in 
an attempt to (i) learn more about how multinational Gas companies evaluate, 
prioritize, and select IT investments in the context of organizational performance; (ii) 
fill a noticeable literary void, so that ftjture Researchers on IT and organizational 
performance would have a foundation and a fresh starting point. 
The resuhs do contribute meaningful insights to help build a knowledge base 
that besides offering guidance for future research would provide direction a road map 
to judiciously apply the case study method as an invaluable research technique. 
The opportunity for future research in this area is more pronounced than ever 
before. New Models (based on our Model) can be developed. 
It may be stated here that Productivity Paradox may be significantly 
influenced by industry stratification. In a number of industries. Expenditures on 
Information Technology had a significant and positive impact on productivity, based 
on a common financial or market based measure. However, further study needs to be 
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done to confirm and analyze our findings, and to more completely understand the 
industry level effects. 
This study has captured how IT investment decisions are handled in the 
context of organizational productivity and performance. The findings provide 
conceptual understanding, clarify the intangible factors, and document the present 
state of knowledge and industry practices, so that future research can begin to explore 
ways to improve the evaluation process and measures (or criteria), and the quality of 
assumptions that serve as basis for any project or investment decision. Clearly, the 
focus of future research must be on the measurement and quantification of intangible 
aspects (benefits as well as costs), associated with IT investments. To accomplish this 
objective, we will require further disaggregating of the value-adding model to modify 
it or create a new one with greater reliability and validity. Once this objective can be 
achieved, IT management can become more skillful in decision environment cases 
that present compelling and indisputable arguments for accepting or declining IT 
projects or investments. 
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Appendix I 
Research Questionnaire 
Dear Sir, 
I am Ghasem Ali Bazaee, a research scholar at the Faculty of Management 
Studies and Research, Aligarh Muslim University, pursuing research on The Impact of 
IT Investment on Organizational Performance: A comparative study of ONGC (India) 
and N i c e (Iran)", (letter of recommendation from the research guide is enclosed). 
In order to complete my research work leading to the award of the PhD degree, I 
seek your help in getting required information and data through this questionnaire. 
It is necessary to mention that the data gathered by this questionnaire will only be 
used for aggregated analysis and no further disclosure of data to any third party will take 
place. 
If you feel any difficulty concerning this questionnaire, kindly don't hesitate to 
call me at 0091- 971 931 2729 /Ali_bazaee@yahoo.com / bazaee@nigc.ir 
With best Regards 
Yours truly, 
(Ghasem Ali Bazaee) 
Research scholar 
Appendix I 
Research Questionnaire 
Respondent Personal Data: 
Name (Ignore this Part, if you do not wish to answer): 
Sur Name (Ignore this Part, if you do not wish to answer): 
Telephone No. for further information (Ignore this Part, if you do not wish to answer) 
Age: 
Academic Qualification: 
Field of Specialization: 
Total years of Experience: 
Designation: 
Total Number of years, working with this organization: 
Total number of employees in your organization: 
Section I: IT Investment 
Note: 
In each of the following questions, please tick the best choice according to your experience 
with the organization 
1. In the last 5 years, our organization has mainly invested in Software's. 
I I strongly agree | | agree | j no idea [_J disagree 1_J strongly disagree 
2. In the last 5 years, our organization has mainly invested in computers. 
I I strongly agree |_J agree L J no idea L J disagree L J strongly disagree 
3. In the last 5 years, our organization has mainly invested in networking hardware'. 
I I strongly agree L J agi'ee L J no idea L J disagree L J strongly disagree 
4. In the last 5 years, our absolute investment in IT has been very considerable. 
L J strongly agree L J agree L J no idea L J disagree L J strongly disagree 
5. In the last 5 years, our investment in IT relative to total capital investment of the 
company has been very considerable. 
n strongly agree Q 
agree | | no idea j | disagree | | strongly disagree 
Appendix 1 
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6. In the last 5 years, our investment in IT has been oriented toward supporting our 
employees: 
I 1 strongly agree Q agree [_J no idea L J disagree L J strongly disagree 
7. In the last 5 years, our investment in IT has been oriented toward supporting our 
departments: 
I I strongly agree L J agree L J no idea L J disagree L J strongly disagree 
8. In the last 5 years, our investment in IT has been oriented toward supporting our 
organization's strategy: 
I I strongly agree L J agree [_] no idea [_] disagree | | strongly disagree 
9. In the last 5 years our investment in IT has been automation of internal processes 
oriented. 
I I strongly agree |_J agree | | no idea | | disagree \ | strongly disagree 
10. In the last 5 years, our investments in IT have been made for the purpose of 
providing information to firm stakeholders. 
I I strongly agree L J agree L J no idea [_J disagree 1 | strongly disagree 
11. In the last 5 years, our investments in IT have been made for the purpose of 
transforming business. 
I j strongly agree | | agree | | no idea | j disagree | | strongly disagree 
12. In the last 5 years, our investments in IT have been made as it is accorded high 
priority in annual investment plans: 
n strongly agree D 
agree | | no idea | | disagree | | strongly disagree 
13. In the last 5 years, our investments in IT have been centered on employee needs, 
n strongly agree D agree D no idea D disagree D 
strongly disagree 
14. In the last 5 years, our investments in IT have been centered on SBU needs. 
I I strongly agree L J agree L J no idea Q disagree [ ] ] strongly disagree 
15. In the last 5 years, our investments in IT have been centered on the organization's 
needs. 
D strongly agree D agree D no idea Q disagree D 
strongly disagree 
16. In the last 5 years, our investments in IT have been centered on inter-firm 
relational needs. 
I 1 strongly agree L J agree L J no idea [ ] ] disagree Q strongly disagree 
Appendix I 
Research Questionnaire 
Section 2: IT manasement 
Note: 
In each of the following questions, please tick the best choice according to your experience 
with the organization 
1. In the last 5 years, the management of IT assets of the organization has been fully 
structured. 
LJstrongly agree L J agree L J "O idea | | disagree | | strongly disagree 
2. In the last 5 years, the management of IT assets of our organization has been 
occasional. 
I I strongly agree | | agree | | no idea | | disagree | | strongly disagree 
3. In the last 5 years, the management of IT assets of our organization has been 
highly responsive. 
1 I strongly agree [_] agree L J "O idea | | disagree [_J strongly disagree 
4. In the last 5 years, the management of IT assets of our organization has been the 
planned one. 
I I strongly agree [_J agree L J no '^ ea L J disagree L J strongly disagree 
5. In the last 5 years, the management of IT assets of our organization has been done 
by a detailed strategic plan. 
D strongly agree Q 
agree j | no idea | | disagree j | strongly disagree 
6. In the last 5 years, the management of IT assets of our organization has been done 
as for the specified standards. 
D strongly agree Q 
agree | | no idea | | disagree | | strongly disagree 
7. In the last 5 years, the management of IT assets of our organization has been done 
as for the general guidelines. 
I I strongly agree L J agree L J no idea Q disagree Q strongly disagree 
8. In the last 5 years, the management of IT assets of our organization has been done 
without prescribing any standards and procedures. 
L J strongly agree L J agree [ j no idea [ J disagree Q strongly disagree 
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Section 3: IT Productivity & Performance 
Note: 
In each of the following questions, please tick the best choice according to your experience 
with the organization 
1. In the last 5 years, the cost-benefit analysis of our investments in IT. are fully has 
been showing positive results. 
I I strongly agree L J agree L J no idea L J disagree L J strongly disagree 
2. In the last 5 years, IT investments of our organization have been strategically fully 
successful. 
I I strongly agree [_J agree |__J no idea [_] disagree | j strongly disagree 
3. In the last 5 years, IT investments of our organization have been tactically fully 
successful. 
I I strongly agree | | agree \ | no idea \ | disagree | | strongly disagree 
4. In the last 5 years, IT investments of our organization have been operationally 
folly successfol. 
D strongly agree Q 
agree | | no idea | | disagree | | strongly disagree 
5. In the last 5 years, IT investments of our organization have been fully successful 
fi-om/our customers' point of view. 
I I strongly agree | | agree | | no idea 1_J disagree [_} strongly disagree 
6. In the last 5 years, IT investments of our organization have been fully successful 
with regard to improvement in its position in view of the stakeholders. 
n strongly agree D 
agree | | no idea | | disagree | | strongly disagree 
7. In the last 5 years, IT investments of our organization have been fully successful 
with regard to improving its position vis-a-vis its competitors. 
D strongly agree D agree | | no idea | | disagree | | strongly disagree 
8. In the last 5 years, IT investments of our organization have been fully successful 
with regard to improving its position from the point of the new entrants. 
I I strongly agree I j agree j_J no idea L J disagree \_j strongly disagree 
9. In the last 5 years, IT investments of our organization have been folly successfol 
with regard to improving in its position vis-a-vis the substitute products, marketed 
by our competitors. 
D strongly agree Q agree ( | no idea | | disagree | | strongly disagree 
Appendix I 
Research Questionnaire 
10. In the last 5 years, IT investments of our organization have been fully successful 
in reducing environmental risks. 
I I strongly agree \Z\ agree L J no idea [_J disagree L j strongly disagree 
11. In the last 5 years, IT investments of our organization have been fully successful 
with regard to reduction of organizational risks. 
I I strongly agree L J agree [_J no idea L J disagree [_) strongly disagree 
12. In the last 5 years, IT investments of our organization have been fully successful 
with regard to reduction of technological risks. 
I I strongly agree L J agree L J no idea L J disagree [_J strongly disagree 
13. In the last 5 years, IT investments of our organization have been fully successful 
with regard to reduction of employee risks. 
I I strongly agree L J agree L J no idea | | disagree | | strongly disagree 
14. In the last 5 years, IT investments of our organization have been fully successful 
with regard to increase in the efficiency of operational activities. 
I I strongly agree 1_J agree [__) no idea | | disagree | | strongly disagree 
15. In the last 5 years, IT investments of our organization have been fully successful 
with regard to increase in the effectiveness of changed operational activities. 
I I strongly agree [_J agree [_j no idea | | disagree | | strongly disagree 
16. In the last 5 years, IT investments of our organization have been fully successful 
with regard to increase in the performance of new business activities. 
I I strongly agree |__] agree L J "o 'dea L J disagree L J strongly disagree 
17. In the last 5 years, IT investments of our organization have been fully successful 
with regard to increase in the quality of services. 
I I strongly agree L J agree L J no idea L J disagree L J strongly disagree 
18. In the last 5 years, IT investments of our organization have been fully successful 
with regard to increase in the quality of our products. 
I I strongly agree | | agree [ J no idea L J disagree L J strongly disagree 
19. In the last 5 years, IT investments of our organization have been fully successful 
with regard to increase in the end-user satisfaction. 
I I strongly agree L J agree L J no idea L J disagree Q strongly disagree 
Appendix I 
Research Questionnaire 
Section 4: Intervenins Variables 
Note: 
In each of the following questions, please tick the best choice according to your experience 
with the organization 
1. In the last 5 years, task environment of our organization have been highly 
uncertain, 
I I strongly agree | | agree | | no idea | | disagree | | strongly disagree 
2. In the last 5 years, task environment of our organization have been full of 
conflicts. 
I I strongly agree |_J agree 1_J no idea \_\ disagree | | strongly disagree 
3. In the last 5 years, task environment of our organization have been characterized 
by highly inter-connected actors. 
n strongly agree D agree Q no idea Q disagree D 
strongly disagree 
4. In the last 5 years, task environment of our organization have been characterized 
by high resource scarcity. 
n strongly agree D agree G no idea • disagree [ D strongly disagree 
5. In the last 5 years, task environment of our organization have been characterized 
by high concentration of market power. 
L J strongly agree L J agree Q no idea Q disagree O strongly disagree 
6. In the last 5 years, our organization has been following cost leadership strategy. 
D strongly agree Q 
agree Q no idea Q disagree Q strongly disagree 
7. In the last 5 years, our organization has been following a quality leadership 
strategy. 
n strongly agree Q agree Q no idea Q disagree D 
strongly disagree 
8. In the last 5 years, our organization has been managing itself in a centralized 
manner. 
L J strongly agree |_J agree O no idea I I disagree I I strongly disagree 
9. In the last 5 years, our organization has been managing itself in a decentralized 
manner. 
D strongly agree • agree | | no idea | | disagree | | strongly disagree 
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10. In the last 5 years, our organization has introduced considerable managerial 
changes. 
I I strongly agree L J agree L J no idea L J disagree L J strongly disagree 
11. In the last 5 years, our organization has effected considerable structural changes. 
I I strongly agree L J agree L J no idea | j disagree | | strongly disagree 
12. In the last 5 years, our organization has effected considerable strategic changes. 
LJ strongly agree | 1 agree \ | no idea \ | disagree | | strongly disagree 
Thank you for your participation and patience. Now please send the completed 
questionnaire on the following address: 
Ali_bazaee@yahoo .com 
bazee@nigc.ir 
If you are interested to have a copy of my report, I will be glad to do so. For getting a 
copy of report please check mark the following circle: 
D 
With best regards 
Yours truly, 
Ghasem Ali Bazaee 
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Notes and Comments of Examiner 
Notes and Comments of Examiner 
Notes and Comments of Examiner 
Notes and Comments of Examiner 
